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APPENDIX 2 
9 Special Educational Needs: A brief history 
I FROM'CHARITY'TO STATE PROVISION 
It was only towards the end of the 19th century that governments began to look 
seriously at the problem of educating the handicapped. As Sutherland (1981) 
pointed out, it is only when children are brought together into distinct institutions 
called schools that the full variety (and scale) of their needs begin to emerge. Mass 
compulsory education began in Britain later than in France, Germany or the USA - 
the last quarter rather than the first quarter of the 19th century - therefore the main 
strides towards special education came at this time. 
Any consideration of the history of the education of the handicapped 
must take into account the develo ent of educational provision for PM 
ordinary children. When it is realized that less than one hundred years 
ago fewer than two-thirds of our children attended school, it is hardly 
surprising that the growth of special education is a recent manifestation. 
(Pritchard 1963, p. 1) 
It is ironic therefore that the 1870 Education Act which established elementary 
education for the majority of children, made no specific provision for the 
handicapped. Typical of the laissez-faire attitude which dominated government 
thinking, provision for the handicapped was left largely up to the discretion of the 
school boards, established under the Act. As a result little was achieved. For the 
deaf, for example, by 1888,14 centres had been attached to ordinary schools 
(catering for a grand total of 374 children throughout the whole country). The 
physically and mentally handicapped were merely placed in ordinary schools with no 
thought given to how their integration would be managed, while the severely 
handicapped were put into various sorts of institution. Indeed, because of the 
introduction of Payment by Results in the early 1860's, there may have been an 
incentive to exclude as many handicapped children from ordinary state school 
provision as possible. By the end of the 19th century, however, the term 'special' 
was in general usage in educational circles, so at least the concept was being 
increasingly recognised as important. 
Progress towards special educational provision on a national scale only came 
towards the end of the century with the Elementary Education (Blind and Deaf 
Children) Act 1893, establishing compulsory education for the handicapped for the 
first time. School authorities were required to make provision for the handicapped in 
their own or other schools. It is tempting to view this (albeit slow) progress towards 
a national system of special educational provision as stemming from humanitarian 
motives. Indeed, Warnock's (DES, 1978) comments seem to support this version of 
events: 
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as with ordinary educatiot; education for the handicapped began with 
individual and charitable enterprise. There followed in time the 
intervention of government, first to support voluntary effort and make 
good deficiencies through state provision, and finally, to create a 
national framework in which public and voluntary agencies could act in 
partnership to see that all children, whatever their disability, received a 
suitable education. (Warnock 1978, p. 8) 
Yet Tomlinson (1982) argued that the early institutions for the handicapped were far 
from 'charitable' in intent. Thomas Braidwood, who established his Academy for 
the Deaf and Dumb in Edinburgh in the 1760s, is celebrated as a pioneer in the 
education of the deaf, but was inspired largely by commercial interests to keep his 
new oral system for teaching the deaf a secret. The Academy took a small number of 
selected paying pupils and taught them to read and write. Yet despite the social 
class from which these children were drawn (obviously not the poorest since their 
parents could afford to pay fees), many of these children failed to find work and took 
to begging. Nevertheless, the Braidwood family made a commercial success of their 
schools, largely by under-paying teachers (Tomlinson, 1982, p. 36). 
The slightly dubious nature of the 'charitable' status of many of these institutions for 
the handicapped is suggested by their overriding emphasis on the work ethic. For 
example, the first school for the blind was opened in Liverpool in 1791 to 'render the 
blind useful to their country' by removing 'habits of idleness'; by 1800 it has been re- 
named the School of Industry for the Blind (Tomlinson, 1982, p. 36). Similarly, for 
the physically handicapped, the Cripples Home and Industrial School for Girls was 
opened at Marylebone, London in 1851. Typical of the Benthamite, utilitarian 
philosophy of its time, the school provided only a rudimentary education, the girls 
having to support themselves by making goods for sale. Meanwhile, those 
categorised as 'mentally defective' were, until the mid-19th century confined to 
workhouses (after the Poor Law Amendment Act, 1834) or to infirmaries. The first 
special provision for this group was the uncompromisingly named Asylum for Idiots 
at Highgate, London established in 1847. This, and those asylums which followed, 
provided simple manual work, delivered by untrained staff to large classes. 
Ile increase in state interest in education for the handicapped did not bring any 
significant changes in this approach. Indeed, Tomlinson (1982) argued that, the 
economic interests in making the blind and deaf as self-sufficient and employable as 
possible became even more pronounced. The Eggerton Commission's findings 
which were to be incorporated into the 1893 Elementary Education (Blind and Deaf 
Children) Act was quite forthright about why this should be done: 
Ae blind, deaf, dumb and the educable class of imbecile... if I eft 
uneducated become not only a burden to themselves but a weighty 
burden to the state. It is in the interests of the state to educate them, so 
as to dry up, as far as possible, the minor streams which must ultimately 
swell to a great torrent ofpauperism. (quoted in Tomlinson 1982, p. 38) 
4 
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It is tempting to argue that this miserly attitude of the state with its emphasis on the 
need for the handicapped to work, has, in the modem age, been replaced by one in 
which the costs of their education must be minimised -a change in emphasis rather 
than substance. 
1.2 Elementary schooling and segregation 
The Elementary Education Act was effective in the sense that by the early years of 
the 20th century, most deaf and blind children were receiving education in either a 
local authority maintained or voluntary school or institution, with the education 
provided free for those parents who could not afford it. It would be wrong to 
pretend, however, that handicapped children were now on an equal footing with their 
non-handicapped counter-parts. The deaf, for example, did not start school until 
the age of 7 and no academic provision whatever was made for deaf girls. 
Furthermore, increasingly this provision was given on a segregated basis. 
Tomlinson (1982) has argued that this served a number of purposes. Firstly, it 
ensured that the preparation of a normal productive workforce was not interfered 
with, while special education for the handicapped could be given in segregated 
schools where costs could be minimised. Secondly, the interests of educationalists 
were served because troublesome children could be removed from the mainstream 
system. He argued that the social origins of state special education can be traced to 
the desire of educators in normal schools to separate out the 'defective' and the 
troublesome; in this way, special education can be regarded as a safety-valve, 
allowing the smooth development of the normal education system. The move 
towards more segregation was further reinforced by other anxieties to which we shall 
now turn. 
13 Political anxiety and the defective child 
In the early years of the 20th century the move towards greater segregation of 
defective children became more pronounced, influenced by the eugenics movement 
which claimed that defectiveness was linked to moral depravity, crime, pauperism, 
unemployment and prostitution (Gould, 1981). Eugenic fears were intensified by the 
development of mental testing by Binet and Simon, and the notion of a fixed, innate 
intelligence which could not be changed. As Gould (1981) showed, however, Binet 
himself declined to use his own invention, the IQ test, as a measurement of inborn 
intelligence, preferring to use it as a practical guide for identifying children whose 
poor performance indicated a need for special education. It was H. H. Goddard who 
coined the term 'moron' (from a Greek word meaning foolish), and who used IQ tests 
to measure intelligence as a single, fixed entity. It was also Goddard, a director of 
research at the Vineland Training School for Feeble-Minded Boys and Girls in New 
Jersey, USA, who popularised the notion that feeble-mindedness was linked to 
moral depravity and a long list of other social ills (Gould, 1981). 
The influence of these ideas is clear in the workings of the 1904 Royal Commission 
on the Care and Control of the Feeble-Minded (note the use of the word 'control'). 
The report was concerned about the connections between mental defectiveness and 
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behaviour and the costs of training or controlling it. Its main recommendations were 
that the 'defective' was to be encouraged to self-sufficiency and manual work where 
possible. According to Tomlinson (1982), the fact that many, but not all, of the 
Commission's ideas found their way into the 1913 Mental Deficiency Act is probably 
because educational interests began to emerge to challenge those of the medical 
profession. Educationalists began to realise that they had an interest in controlling 
as many children as possible in the educational system. Thus, the 1914 Education 
(Defective And Epileptic Children) Act made it compulsory for local authorities to 
ascertain which children were defective and which were incapable of education in 
special, segregated schools. An enabling clause allowed local authorities to compel 
parents to send their children to a special school, thus, argued Tomlinson (1982) 
beginning a process in which professional groups such as educationalists and 
medical experts exercised their vested interests in exerting their authority over 
parents. 
Another professional interest group to emerge at this time were psychologists whose 
assessment procedures served to identify significant numbers of children as 
defective and to remove large numbers from the mainstream into special schools. 
Cyril Burt was the first to use mental tests to ascertain which children were to be 
sent to these establishments (Tomlinson, 1982, p. 48). The 1921 Education Act was 
influenced by the work of these psychologists and was the first legislation to 
catcgorise the handicapped into distinct groups: the blind, deaf, defective (physical 
and mental) and epileptic. Unfortunately, no attempt was made to lay down criteria 
for actually defining 'blindness' and 'deafness' and no provision was made for 
assessing and certifying these children - in effect, it was left to parents to see that 
their children attended the appropriate school. The most important provision of the 
Act, however, was that the education of handicapped children was to be in special 
schools or in special classes in ordinary schools. This was the first major step in 
officially segregating the handicapped from the non-handicappcd in terms of their 
educational provision. 
1.4 Integration and the creation of 'categories' 
In terms of official pronouncements at least, the policy of segregating the 
handicapped was relatively short-lived. The 1944 Education Act included a 
requirement that the handicapped should be regarded as an aspect, if a special one, 
of ordinary education with the less seriously handicapped to be educated in ordinary 
schools (and not necessarily in special, segregated classes). Local authorities were 
required to ascertain which children in their area needed special treatment., while 
parents could be required to submit their child for medical examination to determine 
whether the child was suffering from 'disability of mind or body'. At first sight this 
appears to be a decisive move in the direction of integration. It was clear, however, 
that a lack of resources in ordinary schools (teachers, building, etc. ) made 
integration difficult to achieve. Tomlinson (1982) argued that this was largely 
deliberate. The Act introduced a co-ordinated system of compulsory, mass primary 
and secondary education and hence it was vital that, for it to work, as many problem 
children as possible be excluded from it. So although, in principle, the less seriously 
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handicapped could be educated in ordinary schools, in practice this failed to develop 
to any degree. In the case of educationally subnormal (ESN) children, for example, 
the number of special school places doubled from 12,000 to 22,000 between 1947 
and 1955. Once implemented, transfer from a special school back to the mainstream 
was rare (Galloway, 1985). 
1.5 Integration and the contradictions of practice 
In the 1960s, however, the pendulum began to swing more decisively in the direction 
of integration. One factor which influenced support was a political concern that 
segregating the handicapped was somehow not only morally repugnant but a denial 
of human rights. Furthermore, in the 1960s and 1970s a consensus began to emerge, 
largely between head teachers and educational psychologists, that special needs 
should be essentially an educational as opposed to a medical matter, and the 
distinction between 'special' and 'ordinary' was, to some extent, blurred. For 
example, decisions to categorise a child were sometimes made on the basis of test 
scores which could vary by at least 15 IQ points on two occasions closely spaced. 
Here again, integration was held back by lack of resources. Section 10 of the 1976 
Education Act (DES, 1976), for example, designed to enforce comprehensive 
education across the country, also stipulated that pupils were to be educated in 
special schools only if they could not be given efficient instruction in ordinary 
schools, or if the cost would cause 'unreasonable public expenditure'. The 
Conservative government which came to power in 1979 refused to implement this 
part of the Act on the grounds that it would be too expensive. It is against this 
background of principled support and practical hesitation that the Warnock 
Commission was appointed. 
2. WARNOCK: A TURNING POINT? 
Whether the Warnock Report (DES, 1978) reached the right conclusions, or whether 
its recommendations ever had the desired effect, is still a matter for debate (Barton 
and Tomlinson, 1981; Galloway, 1985; Norwich, 1990). What is perhaps beyond 
dispute is that Warnock was a milestone in the debate over the provision of 
education for special needs children - indeed, the very phrase special 'need' is one 
that grew out of the language and philosophy of Warnock itself. The report seemed 
aware of its own importance, seeing its recommendations reaching to the end of the 
century and possibly beyond. The significance of Warnock is attested to by the fact 
that most commentators on special needs throughout the 1980s and into the 1990s 
still feel the need to make reference to the report, even if this is increasingly in a 
critical manner (Adams, 1990). 
The central stance of the Report is basically an attempt to redefine the 'deficit' model 
of handicap (problems, disabilities, deficiencies, etc. ) into a more positive model of 
the individual (capabilities, needs, etc. ). As a general approach it took the long- 
term goal of education as being to enlarge children's knowledge, experience and 
imaginative understanding and thus their awareness of moral values and capacity for 
enjoyment. Education should also enable the child to enter the world as an active 
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participant in society, capable of achieving as much independence within it as 
possible. While these aims of education are, in principle, the same for all children, 
their needs are different in the sense that their problems differ and hence the nature 
and scale of the help they require. 
7he purpose of education for all children is the same; the goals are the 
same. But the help that individual children need in progressing towards 
them will be different. (Wamock 1978, p. 5) 
This special help, according to Warnock, is needed at any one time by about one 
child in six, while one child in five needs some kind of special educational provision 
at some time in their school careers. Special education was itself defined as: 
a) the provision of special means of access to the curriculum through special 
equipment, facilities or resources, modification of the physical environment or 
specialist teaching techniques; 
b) the provision of special or modified curriculum; 
c) particular attention to the social structure and emotional climate in which 
education takes place. 
A child may have need for more than one of these forms of special educational at 
any one time with the range of special needs being seen as a continuum from severe 
to mild. 
Our concept of special education is thus broader than the traditional one 
of education by special methods appropriate for particular categories of 
children. It extends beyond the idea of education provided in special 
schools, special classes or units for children with particular types of 
disability, and embraces the notion of any form of additional help, 
wherever it is provided and whenever it is provided, from birth to 
maturity, to overcome educational disability. (Wamock 1978, p. 6-7) 
In order to accentuate the concept of 'need' as opposed to deficit, Warnock argued 
that the system of statutory categorisation of handicapped pupils (formalised under 
the Education Act 1944) should be abolished. The report argued that categories 
perpetuate distinctions between groups when the intention should be to eliminate 
such divisions (especially those that stigmatise such as 'educationally subnormal 
(moderate)'; anyway, there will always be some people who do not fit into one of 
these categories. Henceforth, the term 'children with learning difficulties' should be 
used to describe those categorised as ESN or remedial (although the term 
'maladjusted' was to be maintained). An implication of this was the broadening 
scope of the special teacher who works in the area of learning difficulties and the 
removal of the dichotomy between children with 'remedial problems' and other forms 
of learning disorder. 
To ensure that children with learning difficulties received the attention they needed, 
Warnock proposed the building of a safety net system of discovery, assessment and 
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recording. It was proposed therefore that the mechanism for discovering special 
needs should be improved by developing health visitor training so that they are better 
equipped to identify those with difficulties at an early stage (the period from birth to 
5 years of age is one where intellectual growth is faster than at any other time of 
life). Health authorities were also to ensure that all paediatricians send a copy of 
letters about handicapped children to the appropriate community physician. 
As far as assessment was concerned, local authorities were to be given the power to 
require a multi-professional assessment of a child at any age, subject to parental 
approval. There were to be five stages (increasing in detail and formality) of 
assessing a child's needs ranging from a hcadtcachcr collecting information on a 
child's educational, medical, and social details, to assessment by a multi- 
professional team, to bringing in outside specialists. These recommendations later 
became embodied in section 5 of the 1981 Education Act and have become known 
as section 5 assessment. While the significance of assessment is clear in the 
Warnock Report, its centrality for Warnock herself and the Education Act which 
followed her report, only emerged later from these comments by Warnock herself: 
Assessment procedure is indeed at the heart of the Act, as it was at the 
heart of the report of the Committee of Enquiry which preceded the Act 
(Welton et al 1982, p. 9) 
Finally, the needs of a child with special problems should be recorded in the form of 
a Statement and reviewed annually. Local authorities should keep a copy of these 
Statements which should be accessible to parents who can appeal to the Secretary of 
State not to have a child recorded or alternatively to have a child recorded if this has 
not been done. 
The role of parents was a key theme in Warnock which acknowledged that having a 
child diagnosed as handicapped can be stigmatising and worrying for people whose 
natural reaction is to have their children integrated into 'normal' society. It was 
recognised that tensions could arise between the professional services whose task it 
is to diagnose and recommend courses of action, and parents, at least some of whom 
may not want to acknowledge that a problem exists. Warnock therefore coined the 
phrase 'parents as partners, recognising the role that they can play in assisting the 
progress of their child - someone they see for a much larger part of the day than any 
professional. In a sense, the parents of special needs children, themselves have 
special needs. It was vital, therefore, that parents were provided with information, 
advice, support and practical help. To avoid the confusion which may arise in 
dealing with a mix of different professional services, a Named Person should be 
appointed as a point of contact; in most cases this would be a health visitor. 
Yet while the Warnock report itself saw assessment at being 'at the heart of the 
report', it is clear that for others (Booth, 1981; Galloway, 1985; Norwich, 1990) it is 
the issue of the integration of handicapped children into ordinary schools which is of 
most interest and which has aroused most contention. Warnock was clearly in 
favour of integration as a matter of principle. This did not mean that all special 
needs children were to be taught in the 'mainstream'; those with severe physical, 
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sensory or intellectual disabilities, or severe emotional disorders would continue to 
be taught in special schools, as were those with less severe disabilities who, despite 
help, did not perform well in ordinary schools. Warnock recommended, however, 
that firm links should be established between special and ordinary schools where 
they were located in the same area. For the rest, integration should be the central 
aim. 
Warnock went on to distinguish between three different types of integration: 
a) Locational, that is, special units or classes in an ordinary school or a special 
school on the same site as an ordinary school; 
b) Social, with full time education in special schools or classes but where social 
interchange also takes place between special and normal; 
c) Functional, which involves full time education of special needs children in 
ordinary classrooms with help and support provided. 
It was recognised that there may be many different combinations of integration 
within this trichotomy with, for example, a child being fully integrated into the 
mainstream in some subjects or for some part of the day, and being taught in special 
classes at other times. What was important was that special classes should be 
attached to, and function as part of, the ordinary school. They should not, however, 
form a major proportion of the school roll or present such a range of needs as would 
substantially change the nature of the school. 
At face value, therefore, Warnock favoured the integration of special needs children 
into ordinary schools and recommended the types of provision which might be 
necessary. These principles of integration and many of Warnock's other 
recommendations later became cornerstones of the 1981 Education Act. We shall 
now look at the impact of Warnock on special needs provision and analyse why, in 
practice, the effects may not have been what the authors anticipated. 
3. INTEGRATION THEORY AND SEGREGATION PRACTICE 
One way of examining the success of the Warnock Report is by looking at the 
legislation which resulted from it, i. e., the 1981 Education Act (DES, 1981). As 
recommended by Warnock, the Act abolished the former categories of handicap, 
replacing them with a generic concept of Icarning difficulty'. A child is said to have 
such a difficulty when he or she requires educational provision different or 
additional to the provision generally made for children of the same age in an 
ordinary school. A small percentage of children with complex learning difficulties 
will need to have a Statement of their special needs prepared by the LEA in 
circumstances where extra resources in terms of staffing or equipment would be 
required to cater for those needs in an ordinary school. Significantly, the Act also 
acknowledged the principle of integration with special needs children educated in 
ordinary schools subject to their parental wishes, the possibility of meeting the 
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child's needs, the provision of efficient education for the children with whom they 
will be educated and the efficient use of resources. 
At a superficial level, then, the Act is a considerable advance on previous 
legislation. The medical, deficit model of the child was replaced by one which 
appears more positive in its categorisation while the principle of integration was 
supported and the rights of parents to be consulted, acknowledged. Yet there are 
problems at the very core of the Act. 
3.1 Applying the term 'special need' 
Firstly, how is the term 'special needs' to be applied? As Galloway (1985) pointed 
out, this would be done by parents or more probably by teachers and would 
inevitably involve a degree of value judgement. Sometimes, for example, the term 
might be applied because a child was not making sufficient progress -or was 
exhibiting bchavioural problems. Teachers would infer that something was wrong 
but might be basing their judgement on minimal information. He pointed out that, 
since in practice some schools designated far more children as having special needs 
than others, it was in these schools that the teachers had special needs (support, 
training in dealing with certain kinds of children, etc. ) which were just as pressing. 
This variability in categorisation between schools was probably because the Act 
allowed considerable scope for interpretation and implementation. According to 
Norwich (1990) guidance was not specific enough on when a local education 
authority (LEA) determined when special educational provision was needed; this 
flexibility allowed LEAs to interpret the Act in different ways. Barton and 
Tomlinson (1981) went further, arguing that 'special needs' is merely a 
rationalisation by which people who have power, (such as teachers, educational and 
clinical psychologists, etc. ) define and influence the special needs system in their 
own interests. The concept of special need is often used in a mystifying way to 
direct attention away from the needs that are actually being served by the expansion 
of special educational provision: 
It is an obfuscation of the issue since categorizing or assessing children 
into special education disguises the reality that they are not wanted in 
the ordinar schools. (Barton and Tomlinson 1981, p. 23) y 
This, however, is not supported by research into teacher attitudes to the handicapped, 
and appears to be rather a reductionist viewpoint. While it is probably true that 
professional groups have failed to reflect adequately on their own attitudes, 
assumptions and practices the same could be said for sociologists (a group of which 
Barton and Tomlinson are members). 
The workings of the 1981 Act in practice have been investigated by Welton et al 
(1982). The research was commissioned by the Department of Education and 
Science (DES) to identify the processes involved in the sequence of events from the 
point when a child's special educational needs arc recognised, through the stages of 
assessment, choice of educational provision and review of that provision. The report 
found disturbing differences in the way the Act was interpreted and implemented. 
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Referral arrangements, for example, differed between pre-school and school 
children; pre-school children were usually referred to part of the health service 
(General Practitioners, health visitors, etc. ) while school children were referred to 
educational psychologists or schools medical officers. But schools differed in the 
degree to which referrals were made, perhaps because of the possible stigma 
associated with the referral. 
As far as deciding whether special help is necessary for the child, Welton et al 
(1982) found that this depended less on the actual needs of the child, than on what 
sort of outside agency (i. e., educational psychologist, or medical officer) the school 
happened to have regular contact with. Thus, at this very important juncture, the sort 
of help the child receives is more determined by administrative connections rather 
than by the objective needs of the child. In making decisions about the kinds of 
special help required, the report noted that the professionals involved tended to avoid 
specifying the precise nature of the educational needs involved, and instead resorted 
to recommending various kinds of provision, i. e., specifying solutions rather than 
ide 
, ntifying 
the nature of the problem. Thus they would describe pathological 
conditions (e. g., epilepsy), deficits (e. g., hearing loss, 'low intelligence') or 
functional requirements (e. g., 'need to achieve self-confidence'). The researchers 
were particularly concerned that these formulations are likely to have been 
influenced by the assessor's awareness of the availability of vacancies in the 
different forms of provision. This would confirm Galloway's (1985) worr y that 
special needs labels are applied to fit the number of places in special schools on 
offer even in LEAs that have a policy of integration, i. e., a version of the economist 
Say's Law where demand expands to meet the supply of places. 
3.2 The use of resources 
A second problem concerns the way in which the Act seeks to use resources. 
Galloway (1985) saw the promotion of integration 'subject to the provision of 
efficient education' of other children and the 'efficient use of resources' as escape 
clauses. He argued anyway that the mere existence of special schools acts to draw 
children into them, making genuine integration a forlorn hope. Children with special 
needs cannot just be dumped in a mainstream classroom environment and expected 
to survive and prosper. As Norwich (1990) pointed out, the 1981 Act was not 
supported by additional central government resources and yet: 
One of the main difficulties in educating children with special 
educational needs in ordinary schools is to secure an efficient and 
effective means of making scarce services available there. 
(Norwich 1990, p. 69) 
These extra resources could have been used to train teachers who, according to the 
research of Sandow, Stafford and Stafford (1987), still regarded special educational 
needs children as incapable of fitting into the mainstream: 
Had the appropriate financial support for training been Made available 
concurrently with the legislation, the pressure for segregation might 
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have been minimized. Instead, the pressure for examination success 
leads schools to exclude children who are likely to fail, or who are seen 
as likely to interfere with the success of others. 
(Sandow, Stafford and Stafford 1987, p. 158) 
Again, the negative attitudes of teachers towards integration is not entirely supported 
by other research (see Chapter 3). 
3.3 Integration 
Perhaps the single most important issue against which the Act must be judged is that 
of integration. How successful was the Act in achieving it? Government statistics 
(DES, 1992) showed that between 1984 and 1991 the number of children allocated to 
special schools fell from 105,800 to 94,500 a drop of 11 per cent - hardly a 
monumental change. If we look at the total number of children issued with 
Statements, however, the picture changes. In 1991,148,300 children over the age of 
5 were 'Statemented', with 53,800 of them attending ordinary schools or units within 
these schools. So in fact although the absolute number of children attending special 
schools did not fall significantly, the large increase in Statemented children was 
largely met by the ordinary school sector. Thus while in 1984 only 15 per cent of 
special needs children were integrated, by 1991 this figure was 36 per cent. Even so, 
given the publicity surrounding Warnock (DES, 1978)p it is perhaps surprising and a 
little disappointing that this figure is not larger. 
What about the way in which integration was carried out? Research by Hodgson et 
al (1984) revealed a diversity of provision. 76 schools were visited in 21 LEAs, with 
26 schools chosen for subsequent in-depth study. The results showed that the range 
of special educational provision between integration and segregation was very broad, 
comprising: 
a) Mainstream placement with extra educational support for individual pupils; 
b) Mainstream placement with pupil support for specific curricula areas; 
C) Mainstream placement and withdrawal for specialist teaching to a resource 
area or to peripatetic staff; 
d) Mainstream base, with attendance at a special unit part-time; 
e) Unit or special class placement, and mainstream classes part-time; 
0 Unit or special class placement throughout; 
g) Mainstream school base and a special school part-time; 
h) Special school base and mainstream school part-time. 
The researchers pointed out that these patterns overlap with provision in a school 
comprising elements from several different patterns. But this should not be seen as a 
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continuum, e. g., pupils who are based in the mainstream might spend most of their 
day withdrawn for specialist teaching, while one in a unit might attend the majority 
of mainstream lessons. The researchers did not reveal which type of provision is the 
most common, though they did show that mixed ability classes were most commonly 
found in primary and in the first three years of secondary schools. It was also 
common both in primary and secondary schools to organise different groups for 
different areas of the curriculum. 
Booth (1983a) noted that, while Warnock (DES, 1978) claimed that there was proof 
that segregation was diminishing, from the 1950s and into the 1980s there was a 
dramatic growth in all forms of segregated provision, both in special schools and 
special units and classes within ordinary schools. What Warnock failed to do was 
recognise the inertia and resistance to change in education and therefore the need for 
elaborate plans for ensuring that change took place; many LEAs saw the Act merely 
as a piece of enabling legislation. Adams (1990) also noted that the integration 
policy of the 1981 Act was difficult to achieve because of the opposition of teachers 
in ordinary schools who saw special needs children as an additional burden and 
special school teachers who feared the loss of power and employment; many parents 
were also opposed because they saw special provision as providing better education 
for their children; finally, the government delayed because of the costs involved. 
Booth (1981) saw this contradiction between the belief that integration was taking 
place and the practice of segregation within the Warnock Report (DES, 1978) itself. 
Thus Warnock was able to argue that the growth of special classes or units in 
ordinary schools is a sign of integration: 
Although the existence of such classes and units does not necessarily 
entail integration in any complete sense, nevertheless it is a proof that 
segregation is diminishing. (Wamock 1978, p. 99) 
Yet in the same report it is virtually admitted that non-mainstream placement has 
expanded: 
7he last twenty-five years have been a very considerable expansion of 
the provision made for handicapped children outside ordinary schools. 
(Warnock 1978, p. 121) 
This apparent contradiction stems from an expansion in the provision of special 
school places which, over the 1950 to 1977 period, grew at a faster rate than the 
expansion of ordinary school provision. So while the absolute number of special 
needs children in mainstream schools did increase in this period, it would be 
inaccurate then to claim that the proportion in special schools was declining. What 
was happening was an overall expansion in the number of children being classified 
as having special needs, partly, perhaps, because of better scientific means of 
identifying difficulties, and a greater awareness in society that such problems 
existed. Some of these were going into special classes in mainstream schools, but 
many into segregated special schools (see Table 1, below). 
It is difficult to disagree with Booth (1981) that: 
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In even more cynical moments and in my desire to make human sense of 
what goes on around me I see the espousal of the integration principle 
coupled with a suggestion that integration is actually occurring as a neat 
way of promoting the opposite process. For if integration is occurring 
we don't have to promote it. If we don't promote it the forces which have 
led to an increase in segregation can continue without hindrance. 
(Booth 1981, p. 299) 
He noted that ever since the 1950s there has been verbal support in official circles 
but very little sign of any practical action such as policy decisions, reallocation of 
resources or long-term planning. He could only conclude that this lack of action 
means that: 
policy makers and their advisers have thought that separate schooling 
for handicapped children is a good thing. (Booth 1981, p. 301) 
This is not to say that there are not some compelling arguments in favour of special 
schools. He conceded that special schools can have advantages for the severely 
handicapped probably because they are protected from the competitive atmosphere 
of ordinary schools. But he argued that there is no hard evidence that the 
educational results of special schools are any better than educating the handicapped 
in ordinary schools. He noted that: 
once the practice becomes systematized with forms and procedures and 
job specifications and recruitment drives and departments and 
departmental heads the practice may take on an organic growth of its 
own; it becomes an institution. (Booth 1981, p. 304) 
Table 1 Absolute numbers and percentage of school population in special schools, 
1950-77 (figures in nearest thousand) compared with mainstream schools 
Year 1950 1960 1970 1975 1976 1977 
Special 
school 
POP. 
School 
POP- 
% of 
school 
pop. in 
special 
schools 
47 66 
6,315 7,620 
0.75 0.86 
87 132 
8,597 9,617 
1.01 1.37 
134 135 
9,669 9,664 
1.38 1.39 
(Source: Adapted from Booth (1981) p. 293) 
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3.4 'Parents as Partners' 
The Act recognised that in the past the rights and wishes of parents had often been 
ignored by the various professional groups involved in assessing learning 
disabilities, despite the limited rights they were given under the 1944 Education Act 
(DES, 1944). By contrast, the 1981 Act, in line with Warnock (DES, 1978) created 
the concept of 'parents as partners', giving them an array of rights such as being 
provided with information about an LEAs intention to assess their child, the nature 
of the assessment procedure and what any resulting Statement says. But as Wood 
(1988) concluded, the concept of the parent-professional partnership begs the 
questions of by what criteria is its success to be judged, on whose terms, for whose 
benefit and for what purpose. She argued that the parent-professional relationship 
cannot be an equal one because parents are not involved in planning, developing, 
policy making, implementing and evaluating services and therefore in sharing power 
and control. The 1981 Act, by setting up lengthy and bureaucratic procedures for 
assessment and statementing, may only have reinforced this coersiveness: 
Certainly, the Act has added to the mystification of the procedures of 
special education and the aura ofprofessional expertise. 
(Wood 1988, pp. 203-04) 
Although, as Adams (1990) pointed out, no recommendations for special educational 
provision can be made without parents being informed, the power of assessors in 
doing this is brought into question by Withers and Lee (1988). They argued that the 
assessment of pupils is an exercise in power by those who arrogate the functions of 
assessors, yet is acted out as an unthreatening neutral activity. It claimed to be 
scientific with its use of special instruments such as tests and profiles but was 
nothing more than an extension of judgements which any teacher makes of her 
pupils. Furthermore, the process of the norms on which it was based were 
inaccessible to those who are 'assessed'. 
77te unacceptable practices are rendered into natural activities, and the 
domination of the powerless who are assessed by the powerful assessors 
is legitimated. (Withers and Lee 1988, p. 176) 
Certainly, as Tomlinson (1982) showed, the majority of parents of children 
designated as having special needs were of unskilled or semi-skilled working class 
backgrounds. Faced with a 'professional' person, armed with all the technical 
equipment and specialised language of their office, any disagreement was unlikely to 
be had on equal terms. As Withers and Lee (1988) stated: 
medical models of disability use paradigms drawn from 'medicine'where 
the power of the professional to shroud their speculative, imaginary 
nature from public scrutiny is exceptionally strong, based as it is on 
powerful institutional defenses and invisible colleges. 
(Withers and Lee, p. 182) 
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At first glance, the problematic nature of the 1981 Education Act may have been 
addressed by a more recent Education Act (DES, 1993). Ironically, the main focus of 
this Act is the government's push towards increasing the size of the grant-maintained 
school sector. The section on special needs education, therefore, is a relatively minor 
part of the Act, but even here, a significant part deals with the establishment of 
grant-maintained special schools. The general approach of the Act, however, is 
largely an extension of the 1981 Act, not a redrawing of it. The role and duties of 
bodies such as school governors and local authorities are defined in detail. 
An important development is the establishment of a Code of Practice to be published 
and emended, as necessary, by the Secretary of State. This Code of Practice came 
into operation in September 1995 and has established a five-stage process of support, 
the first three being in schools themselves without the issue of a Statement. Thus, an 
attempt is being made to avoid the Statement bottleneck and to deal with identified 
special needs at an early stage. Each identified child is to be issued with an 
Individual Education Plan. While one of the more positive results of this Act may be 
to have the needs of more children identified and addressed, there is still no provision 
of extra resources. Indeed, the idea that provision of special educational assistance 
will be dependent on 'the efficient use of resources' (p. 103) is lifted from the 1981 
Act itself. It would seem, therefore, that the additional burden of fulfilling this much 
needed special assistance to special needs children will fall on teachers. 
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A brief history of the deaf 
I The education of 'Idiots' 
Until the middle of the 16th century, the prevailing view of the deaf was that they 
were idiots and therefore any consideration of education was futile. Until the 12th 
century they were not allowed to marry (a proposal taken up again, amongst others, 
by Alexander Graham Bell in the 19th century) and even as late as the 19th century 
they were not allowed to make a will. In the middle ages, if a nobleman's first son 
was deaf-mute he was not permitted to inherit his father's estates or title -a major 
problem if there were no other male heirs. In 1584, however, a Spanish monk, Pedro 
Ponce de Leon, succeeded in teaching congenitally deaf individuals to speak using 
signs and writing and getting them to respond orally. As a result of this success his 
services were extensively used by many pupils who were the sons of aristocrats. 
During the 16th and 17th centuries many educators of the deaf emerged in Europe, 
notably Henry Baker in England, George Dalgamo and Thomas Braidwood in 
Scotland (see Chapter 2), Conrad Amman in Holland, Jacob Pereire in France and 
Samuel Heinicke in Germany. This period also saw the publication of several works 
of importance including a book in 1620, which stated that lipreading could not be 
taught, a 1644 document which recognised sign language as a means of 
communication (chirologia), and in 1656 the 'Deaf and Dumb Discourse', the first 
book to make reference to interpreters. 
Most of the early schools for the deaf were for the children (mainly the sons) of the 
rich. The exception was the school set up by the French priest Charles de I'Ep6e 
(born in 1712), which was a public institution, financed out of his own pocket and 
dedicated to helping the poor. VEp6e's teaching methods were based on his own 
version of fingerspelling with some signing. Such was his success and popularity 
that his disciples founded a dozen schools for the deaf all over Europe and his 
methods spread to America where one of his pupils, Laurent Clerc, along with the 
American Thomas Gallaudet, set up the first deaf school in Connecticut. It was 
Gallaudet's son who was later to found the, now famous, Gallaudet University for 
Deaf People in Washington D. C. 
This period also saw the beginning of a controversy which still rages today between 
the advocates of oralism and signing. L`Epee's signing methods were opposed by 
Samuel Heinicke who believed that 'because words are sound, vocal speech is the 
very root of human dialogue, and indeed the basis of human thinking. ' (Arnold, 1984, 
p. 31). Heinicke's belief that oralism opened the way to both speech and thinking 
itself was criticised by VEpee who realised (as did Piaget many years later) that a 
child's experience of objects is prior to his/her experience of vocal gestures (words). 
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The revival of oralism 
In the first half of the 19th century in the United States, sign language was the 
dominant method of teaching the deaf until 1867 when John Clarke established the 
first oral school for the deaf in Massachusetts. In 1868 Thomas Arnold founded the 
first purely oral school for the deaf in Doncaster, England, which was soon followed 
by others and in 1871 the Association for the Oral Instruction of the Deaf and Dumb 
was founded to promote oralism and found a teachers' training college. 
The year 1880 was something of a watershed in two senses. Firstly, it saw the 
founding of the National Association for the Deaf, after which numerous associated 
societies and clubs were established which were to be regarded by many deaf people 
as the 'heart of the village', that is, the centre of what they regarded as their own 
culture. Secondly, 1880 saw the International Congress on the Education of the 
Deaf at which it was decided that the 'pure oral method' alone would be used to 
educate the deaf. Henceforth, speech and lipreading were to be the only recognised 
methods of communication - in effect, signing and fingerspelling were banned. The 
policy was adopted in the belief that oralism offered greater opportunities for the 
development of speech and therefore the chance for deaf people to function more 
effectively in a hearing society. It sought therefore to 'normalise' the deaf by getting 
them out of the deaf 'ghetto'. Sign language was, in effect, outlawed and even 
punished in schools where its use was observed. Nevertheless, it wa: s clandestinely 
used, especially amongst those for whom it was a first language. It is worth noting 
that the use of sign language was still being discouraged as late as 1966, when the 
Lewis Committee, set up to consider the position of signing and fingerspelling in the 
education of the deaf, produced what Sellers and Palmer (1992) called an 
'inconclusive report'. Today, the majority of congenitally deaf children are taught in 
oral schools, with speech and lipreading as the main medium of instruction and 
communication. As McDermaid (1991) pointed out, the assumption behind this is 
that this is helping to 'restore them to society'. It is an assumption, however, which 
is not without its stem critics. 
3 From segregation to integration 
Markides (1989) claimed that the principle of integration was known as far back as 
the early 19th century when J. P. Arrowsmith described how his deaf brother, aged 
four, learned to talk at an ordinary school. For the rest of the century, however, most 
deaf people were placed in asylums with virtually no thought given to their 
education. Instead, the deaf, like all others thought of as handicapped, were 
considered a potential burden to the 'normal' hearing world which in practice usually 
meant that they were segregated to receive instruction and training for some sort of 
manual occupation. This situation continued until well into the 20th century, 
although the policy of placing the deaf in asylums was questioned by the 1893 
Elementary Education Act. Markides (1989) has related how segregation policies 
were also brought into question by the Wood Committee (1929) and the Reports of 
the Committees of Enquiry on the partially sighted and partially deaf (1934,1938). 
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Major improvements in the education of the deaf only began to take shape in the 
mid-20th century, partly in line with the general move towards more state provision 
of education, as reflected in the 1944 Education Act. This resulted from a consensus 
around the need for planning, state intervention and universal forms of provision, 
including educational provision (Ccntre for Contemporary Cultural Studies, 1981). 
The new role of state responsibility is reflected in the experiments in alternative 
provision for hearing-impaired children which were set up, including the 
establishment of Partially Hearing Units (PHUs) attached to ordinary schools and the 
appointment of peripatetic teachers of the deaf to visit partially hearing children who 
had been mainstreamed. In the late 1950s and 1960s both PHUs and peripatetic 
services increased rapidly, mainly for partially hearing children. Yet the expansion 
of PHUs, linked to ordinary schools did not itself constitute a move towards greater 
integration. Lynas (1986) took a cynical view, suggesting that special units were 
favoured by local authorities because, since the child did not have to go to a special 
school, they kept costs down for the LEA. She also showed that, partly in response 
to the improved ascertainment of deafness, the number of special units, that is, 
segregated provision, actually increased from 3 in 1947 to 502 in 1982. 
Overall, though, the number of deaf children attending ordinary schools did increase 
quite substantially in the 1970s and 1980s. It was gradually realised that deafness 
itself was a poor predictor of academic performance and more severely deaf children 
were included in the PHUs, some of whom coped very well. At the same time, 
medical developments meant that deafness was becoming detected earlier and 
advances in hearing aids made the use of residual hearing more effective. Hearing 
aids were first introduced into American schools in the 1920s and in Britain shortly 
afterwards. Arnold (1984) pointed out that the development of electronic hearing 
aids strengthened the case for oralism considerably and in the long term probably 
meant that students with useful residual hearing left the schools for the deaf, leaving 
the profoundly deaf there. Hearing aids also provided a basis for a new kind of 
oralism, pure oralism which relies almost exclusively on residual hearing (i. e., 
acoudopedics). Not only does pure oralism reject any form of signing, it also 
emphasises auditory training without formal lipreading instruction. 
The momentum towards mainstream education (see next section), was further 
reinforced by section 10 of the 1976 Education Act which required that all 
'handicapped' children were to be educated 'wherever possible' in ordinary schools. 
The 1988 Education Reform Act underlines this philosophy of integration by giving 
the hearing impaired, at least in theory, a right to the full National Curriculum. It is 
a curriculum, however, still delivered largely by oral means. 
The move to bi-lingualism 
The assumptions that lay behind oralism were first challenged by Stokoe (discussed 
in McDermaid, 1991) who showed that American Sign Language (ASL) has its own 
syntax, morphology and grammar. As a result of this pioneering research, studies 
began of other sign languages across the world and many books were published on 
the subject. In the United States the acceptance of American Sign Language (ASL) 
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as a language in its own right, led to the introduction of Total Communication (sign 
language and speech) in 1968 at Maryland School for the Deaf. During the 1970s 
this method was adopted by 75% of American schools for the deaf (McDermaid, 
1991). An important influence on this movement was Furth's Thinking Without 
Language (1966), based on Piagetian theory, which put forward the ideas that 
language of any kind was not needed for thinking and that sign language was the 
'true language' for a deaf person. 
Total communication was introduced into British schools for the first time in 1979 
and increasingly adopted by schools for the deaf in the 1970s and 1980s. Certainly, 
if the evidence of Child (1991) is accurate, then at least in special schools for the 
deaf, Total Communication methods have, in the past ten years, overtaken oral 
methods as the primary communication approach. Recently, however, there has 
been a mood of disenchantment with Total Communication and a belief that it has 
not fulfilled its initial promise. There is renewed interest in sign language as a 
child's first language, with English as a second language (Arnold, 1989a). The 
debate, however, between the relative merits of oralism, signing or total 
communication (bi-lingualism) continues unabated. Ile debate as to the relative 
merits of signing versus oralism interfaces with another debate, between those who 
favour segregation and those who support more integration of the deaf into hearing 
society. 
p 
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Classification of hearing-impairment 
I Degree of hearing impairment 
Within the category of degree of hearing impairment, sound can be described in 
terms of three parameters: frequency, intensity and time. The usual method used to 
assess hearing impairment is known as auditory pure tone testing in which the 
auditory threshold of the individual is measured. (A pure tone is a sound of only one 
frequency, that is, one which is not made up of several overtones). This is done by 
finding the point at which a particular frequency is just barely audible 50 per cent of 
the time. The healthy human car can perceive frequencies from a low pitch of 20 
vibrations per second or (20 Hz) to 20,000 vibrations per second or 20,000 Hz, but 
the typical speech ranges tested are 125,250,500,1,000,2,000,4,000, and 8,000 
Hz. Speech is transmitted at between 125 Hz and 8,000 Hz, but primarily in the 
range between 250 Hz and 4,000 Hz. 
The intensity of sound in relation to perceived loudness is measured in decibels 
(M), with OdB being the threshold of hearing for a healthy adult. Faint speech 
typically registers about 40 dB, normal conversation about 60 dB and shouting 
around 90 dB. The decibel scale is logarithmic, reflecting the fact that a perceived 
doubling in loudness corresponds to a tenfold increase in the physical intensity of the 
sound. Hence, as McDermaid (1991) pointed out, the physical difference between 
40 and 60 dB is actually far less than the difference between 70 dB and 90 dB, but 
the human ear is insensitive to this increase in scale. The range of hearing and 
typical associated verbal descriptions are given in Table 1 below. 
Table 1 Hearing range with professional and commonly used descriptions of 
hearing loss 
Professional Description Hearing range (dB) Commonly used description 
Normal -10 to 27 
Slight loss 27 to 40 Hard of hearing 
Mild loss 41 to 55 - ditto- 
Maiked loss 56 to 70 - ditto- 
Severe loss 71 to 90 Transition between hard of 
hearing and deaf 
Profound loss 91+ Deaf 
(Source: Adapted from Quigley and Kretschmer, 1982, p. 3) 
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One of the difficulties for researchers, however, is that there is no generally accepted 
definition of deafness. For the purposes of this study, therefore, it was decided to 
adopt the categories defined by the British Association of Teachers of the Deaf 
(BATOD, 1981) namely: 
Moderate: 41 - 70 dB of hearing loss 
Severe: 71 - 95 dB 
Profound in excess of 95 dB 
'Ibis categorisation was selected in preference to others only because, being a 
BATOD definition, it was more likely to be of current use in UK schools where the 
deaf are taught, and where this research study has its focus. 
Impairment is measured as a pure tone average (PTA), an average threshold 
response at 500,1,000 and 2,000 Hz for any given ear. If a single number is 
reported it is usually for the more sensitive ear, otherwise two numbers are reported. 
An audiograrn (a pictorial representation of the dimensions tested and the subject's 
response) is then built up containing a classification known as the better ear pure 
tone average (see Figure 1). Note that the pure tone audiogram. measures hearing 
along two dimensions - intensity and frequency. The effect of a loss of intensity or 
loudness on hearing is usually more obvious, although the imbalance in hearing 
different frequencies is usually a greater handicap and is usually more difficult to 
solve. A hearing loss which is fairly even across all frequencies throughout the 
speech range is relatively easy to overcome by raising the voice or the use of hearing 
aids. In the example used in Figure 1, not only is the intensity of the hearing loss not 
great, the frequency is quite evenly spread and would not constitute a major 
problem. 
Figure 1A Pure Tone Audiogram (Source: Reed, 1984. p. 5) 
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Unfortunately, children born deaf rarely have this even distribution of frequency and 
therefore their hearing is distorted. This means that pure tone average figures must 
be interpreted with some caution; for example, a reported pure tone average hearing 
loss of 80 dB might reflect a high frequency loss of 120 dB but a low frequency loss 
of only 40 dB, the latter allowing some reception of some low frequency components 
of speech. Thus, even profound deafness may not exclude all auditory reception of 
speech. 
The intensity of hearing loss has a significant impact on understanding spoken 
language. Reed (1984), has described how speech is made up of vowels and 
consonants. Vowels are louder than consonants and are therefore more likely to be 
heard, while consonants are generally made up of higher frequencies (above 1,000 
Hz) and vowels lower frequencies (below 1,000 Hz). Vowels, since they are louder, 
provide the power, but consonants provide the intelligibility, in spoken speech. Reed 
(1984) provided the following example: 
i) --e -o--i- -a-- -u--y ii) The m-m-ng --s w-nn -nd s-nn-. 
In sentence (i) only vowels are used and in sentence (ii) only consonants. It can be 
clearly seen that sentence (b) is more easily understood, showing that in spoken 
English, consonants play a central role in comprehension. Tberefore, any hearing 
impaired person whose hearing loss includes high frequencies or higher intensities of 
sound will have problems with comprehending spoken English. 
2 Type of hearing loss 
To understand hearing loss it is best to understand the workings of the normal, 
healthy ear. Figure 2 (overleaf), illustrates the basic structures of the ear which is 
divided into three sections: the outer, middle and inner ear. The shape of the outer 
ear is such that it can pick up and channel sound vibrations from the air which then 
pass into the outer-ear canal. The sound vibrations meet the eardrum at the end of 
the ear canal which in turn vibrates. The middle ear then conducts the incoming 
sound until it reaches the cochlea at the other side of the cavity. The cochlea is 
sensitive to the vibrations delivered to it and converts this information into electrical 
impulses which pass along the auditory nerve to the brain where they are interpreted. 
3 Age of onset 
Ile age of onset of deafness is described as either congenital, that is, sustained at or 
before birth, or acquired after birth. These facts are of interest because individuals 
who have become deaf in the years after birth have normally had some contact with 
the language of their society. These people, then, are described as post-lingually 
deaf, in contrast with those born congenitally deaf, who will have no opportunity to 
hear, and hence to use spoken language accurately in terms of intonation, grammar, 
vocabulary and syntax. 
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Figure 2 Structure of the inner car 
4 Etiology 
The etiology describes whether the cause of the disability is either endogenous or 
exogenous. Endogenous etiology is the result of biological causes such as heredity, 
syndromes, metabolic disorders, or blood incompatibilities, whereas exongcnous 
ctiology is the result of accidents, or foreign objects blocking or destroying part of 
the auditory mechanism. 
Any educational definition of deafness should include the hearing threshold level, 
the age of onset of deafness, its type and etiology, since these factors may be 
important in helping professionals to diagnose problems and recommend solutions. 
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The weight of research evidence suggests that, overall, integration brings both 
academic and social advantages for the deaf. Despite this, however, the arguments 
for integration are not universally accepted, the concern being that integrating all too 
easily becomes a one-way process of the deaf being required to make all the 
adjustments. This is a view which is suggested in the two alternative approaches to 
integration as outlined by Lynas (1986): assimilation1normalisation and mutual 
accomadation. The assimilation/normalisation paradigm implies making differences 
between the hearing and deaf less apparent so that the deaf lose their distinctive 
identity and are therefore absorbed more readily into 'normal' society, whatever the 
current definitions of normality are. If assimilation is the aim, then the duty of 
educators is to develop normal speech and language, lipreading skills and the ability 
to make maximum use of residual hearing, to the extent that this is feasible, in each 
individual hearing-impaired child. Associated with this model is 'acceptance' by the 
hearing majority, but an acceptance made more likely if the deaf child can 
communicate orally as opposed to using a form of sign language. But as Lynas 
(1986) commented: 
It is, of course, possible to support assimilation as a central objective 
in deaf education whilst at the same time acknowledging that it is 
unlikely to be wholly achieved. (Lynas 1986, p. 64) 
The mutual accomadation approach, as in assimilation, demands acceptance and 
adaptation but there is less emphasis on 'making similar'. Differences between 
hearing and hearing- impaired groups are respected and acknowledged. The 
hearing-impaired need not aspire to becoming 'normal' but should make some 
attempt to gain acceptance by the normal hearing, just as the latter are expected to 
make some adjustments in their own attitudes and behaviour. So in practice, and at a 
simplified level, the hearing-impaired should try to communicate by talking, while 
the hearing should help in their communication with the deaf by facing them when 
talking making lipreading easier. 
In evaluating whether normalisation is in practice an attainable goal, Lynas (1986) 
reviewed the work of others on the subject. An anti-normalisation position was 
taken by the British Deaf Association and the National Union of the Deaf, while 
Merrill, Montgomery and Ladd argued that since the deaf have the ability to develop 
a language (i. e., sign language) there is no justification for regarding them as 
deficient or abnormal. They should be accepted as equal members of society just as 
any ethnic minority group, with an acknowledgement that their life-style and culture 
are different. Since the deaf are not 'abnormal' it therefore follows that the 
objectives of normalisation are themselves inappropriate. Lynas (1986) commented 
that the British Deaf Association believe that normalisation is unattainable and that 
'normality' for a hearing and deaf person are different things. 
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Lane (1988) writing to a mother of five deaf children living in the Central African 
state of Burundi, equated the plight of the deaf in hearing society to the 'paternalism' 
imposed on Burundi by its former Belgian colonists. He defined paternalism as a 
sort of disease which occurs when the powerful set out to assist the powerless. It is 
characterised by a sense of blindness in that it sees what it wants to see (that is, what 
is in its own interests). So just as the Belgian colonists imposed their own 
government on Burundi, hearing paternalism sees its task as restoring the deaf to 
hearing society. In doing so, it fails to understand the values and structure of deaf 
society. For example, because deaf people rarely speak, hearing professionals 
conclude they have no language (overlooking the manual languages that the deaf 
have been using for centuries). The importance of language is not only that it is a 
means of communication but it is also a 'store of cultural knowledge' and a 'symbol 
of social identity'(Lane, 1988, p. 260). 
Paternalism also deals in stereotypes. Just as the Belgian colonisers saw Burundians 
as 'frivolous', and 'fickle', hearing paternalists characterise the deaf as 'socially 
isolated', 'intellectually weak', and 'behaviourally impulsive. One of the dangers is 
that stereotypes are not only a result of paternalism, they also cause it. In the past, 
psychiatrists acting on these stereotypes have needlessly institutionalised countless 
deaf adults in American mental institutions. Teachers acting on these stereotypes set 
absurdly low goals for deaf children which they then approach with inept means. 
Not only this, teachers believe the most negative claims about sign language, despite 
linguists showing that it is a language in its own right with complex syntax and art 
forms. The result is that teachers continue to speak to the deaf despite evidence that 
the deaf cannot liPread effectively. The result is that education fails miserably. 
Another feature of paternalism is that it is inseparable from money. When the 
Belgians took over Burundi, they did so in pursuit of profit. Vernon (1988) claimed 
that there are disturbing parallels here with the deaf who have often been a source of 
cheap labour (in factories, workshops and print shops and various trades), fitted to 
these tasks by their poor education. He argued that in recent years the deaf have 
also become a lucrative market for all sorts of commodities such as hearing aids, and 
teletypewriters, and services such as speech therapy, audiology, etc. He estimated 
that the combined annual worth of both goods and services is about $2 billion. This 
is a market controlled by hearing people. 
Lane (1988) saw the solution to the problems he outlined as a society based on 
'pluralistic equality' in which differences are recognised and deaf and hearing people 
live in mutual respect. He has suggested that this will be achieved by the deaf having 
their own schools where they are taught by the deaf. 
Arnold (1989a), however, while acknowledging the strength of Lane's (1988) 
arguments, cautioned that they lacked a sense of proportion. To say that the 
Belgians attitude towards the Burundians was 'paternalistic' is inadequate, since the 
term implies that the latter gained something from the relationship which is very 
doubtful. In contrast, American deaf schools, in teaching English through the use of 
signed English are acting in the genuine belief that this will be useful in the lives of 
the deaf. Of course, Lane (1988) was right in the sense that there is an element of 
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compulsion in this, but Arnold (1989a) pointed out that this is surely the case for all 
school children. We cannot choose exactly what we want to do at school. 
Arnold (1989a) went on to argue against Lane's (1988) uncritical support for sign 
language as the first language of the deaf. Arnold stated that the deaf can only exert 
influence if they have a full command of the dominant language, which is always 
going to be that of the hearing group. Lane's espousal of signing resonated with the 
deaf community, possibly because of his stress on deaf rights, and his opposition to 
low status and low pay for the deaf. But Arnold (1989a) concluded that Lane still 
had to show empirical evidence that signing leads to good English. If, however, a 
bilingual perspective is taken, then the issue of which is taught first, sign or English, 
becomes a purely practical matter based on the needs of the individual child, not a 
matter of principle or philosophy. 
The feelings against oralism and integration, however, remain strong. As 
Washington (1981) pointed out, the deaf have rarely been asked how they see 
integration: 
They had been told, guided, encouraged, exhorted and helped - but 
seldom, if ever, asked or allowed to choose how they should cope with 
deafness and integration. Their cry was one of anguish, frustration 
and deep disappointment. ""at have you done to us? " 
(Montgomcry 1981, p. 47) 
Oralism is attacked by those, normally but not exclusively themselves deaf, who 
regard it as either inappropriate or ineffective. Frame (1981), for example, 
categorised himself as a'victim'of the oralist method. He argued that to teach a boy 
to say his name, 'Frank' using the fingerspelling method can take about five minutes. 
To teach him to speak it orally necessitates the laborious task of drilling the boy to 
make five different vocal sounds and practising each one each day for months before 
it can be combined into sounding the word 'Frank'. These hours, he argued, should 
have gone into the child's general education. He concluded, pessimistically, that a 
deaf person can never speak like a hearing person because they can never hear the 
sound of their own voice. 
The dangers of oralism and mainstreaming were taken further by Ladd (1981), 
himself one of the first to be mainstreamed in the UK. He argued that oralism 
separated him from his own deaf community and culture, an act which constitutes a 
kind of psychological genocide which 'kills from within and is less noticeable' (P. 
419). With mainstrearning the deaf lose contact with each other, deaf clubs and 
societies finding it harder to recruit volunteers as organisers; while attendees get 
fewer in number and are: 
in a pitiful state, illiterate, unable to communicate with anyone except 
a couple of old classmates in crude gesture. The policy of oralism 
has come very close to wiping out the deaf community, and that is 
exactly what genocide means! In this respect then, mainstreaming is 
oralism's Final Solution. (Montgomery'1981, p. 420) 
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What Ladd (1981) argued, is that the deaf can belong to two cultures - the hearing 
and the deaf, which can each offer the other something. In running youth integration 
projects, for example, he found that the hearing children were only too keen to be 
taught sign language before and during meeting deaf children. This, he claimed, is 
what integration should be about, with both cultures understanding each other's 
needs. He concluded quite optimistically (given his strength of feeling about current 
mainstreaming policy) that integration is possible, but only if sufficient resources are 
put into it. In particular, he advocated the supply of a tutor/sign language interpreter 
in every class where the deaf are mixed with hearing children. This approach to the 
education of the deaf is supported by Young (1981) who described her life at 
Donaldson's School for the Deaf, in Edinburgh just before the Second World War. 
At this famous school half the pupils were deaf and half hearing, with the hearing 
learning to sign and the deaf learning to read, write and fingerspell - with each 
group co-operating in learning from the other. 
It is impossible not to sympathise with those who are, or who regard themselves as, 
oppressed and to recognise the strength of feeling which oralism and integration has 
generated in some sections of the deaf community. This is not the same, however, 
as agreeing unconditionally with all these views. Ladd (1981) is surely overstepping 
the mark when he equated the disintegration of deaf culture to the events in Nazi 
Germany in the 1930s. Certainly, there are parallels between the treatment of deaf 
people and those from ethnic minority groups (recognising, of course, that these two 
categories are not mutually exclusive, minority groups themselves having their share 
of deaf people). Both groups, for example, face prejudice and discrimination, 
reflected in proportionately higher rates of unemployment. But apart from the 
obvious point that the deaf are not, in fact, subject to mass physical extermination, 
(although many disabled people, including the deaf, did perish in Nazi concentration 
camps), a number of other differences emerge between the deaf and ethnic 
minorities. 
One of the overriding features of ethnicity is that some of its distinguishing features 
in relation to other groups are often unavoidable. In general, someone born black 
into what is, or what they regard as, a racist society cannot decide to assimilate into 
that society by becoming white. A small number of individuals can take steps to 
change their appearance towards an 'accepted' model of the dominant group in 
society (language, style of dress, life-style, etc. ), usually by rising up the socio- 
economic scale. For most people, however, because of their material circumstances, 
such a route is not an option. The same, however, in most senses, cannot be said of 
the deaf. While they can suffer real indignity and oppression in hearing society, 
deafness, unlike colour, is not a trait that is instantly noticeable, just by observing 
someone. 
There is another sense in which the deaf are not an ethnic group and that is the fact 
that they tend to be dispersed throughout society whereas, in the UK at least, most 
ethnic groups are both dispersed and living in more concentrated communities. 
Clearly, it is unrealistic to say that one town or inner-city area is exclusively the 
living preserve of one group or another, but it is generally recognised that, say, 
Brixton has a large Afro-Caribbean population and Southall, a large Asian one. It 
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would be stretching the imagination to say that there were any corresponding 'deaf 
areas' in the country. Yet there is a very real sense in which not being an ethnic 
group as described, acts against the interests of the deaf. While the case should not 
be overstated, black and Asian ethnic groups can enjoy the benefits of mutual help 
and common identity which living in a community can bring. The deaf, in contrast, 
often live very isolated lives. - even, in a sense, within their own families. Arnold 
(1989a) cited the proposal by Flournoy in the 19th century for a deaf commonwealth 
in a part of the United States and the arguments of his pupil, Turner, against it. The 
latter pointed out that only one in twenty children of deaf-mute parents are 
themselves deaf; the result of such a community would be that either the hearing 
children would be forced to leave, or else they would soon outnumber the deaf. 
Today, the vast majority of deaf children do not live with their 'ethnic group' but with 
their hearing parents. 
Ladd (1981) was surely quite right, however, when he argued that the cultural 
identity of the deaf should be respected, as it is in deaf clubs, organisations and 
societies where the deaf have access to friends who understand their problems, 
frustrations and alienating experiences. 'Me problem is that, if deaf culture is seen 
as an end in itself, where does this leave the deaf in relation to hearing society? As 
Arnold (1989a) stated, the deaf have to face both ways. To survive, not just 
emotionally but physiologically, the deaf must work, and this usually means contact 
and the need for communication with hearing society. The alternative to this, at 
least in the United States and Europe, is some form of state benefit and 
marginalisation. Arnold (1989a) was forced to conclude that, while the deaf have 
every right to their own language, they also need to be able to communicate in. a 
hearing society: 
My argument is then that most, but not all, deaf people are impelled 
by the actual social nature of their lives towards some form of 
Bilingualism, whether they want it or not. Harsh economic necessity 
and the needfor political and social influences, requires knowledge of 
the language of the dominant society. (Arnold 1989a, p. 143) 
But as Montgomery and Montgomery (1981) pointed out, many deaf people are still 
leaving school ill equipped for life in society. They argued that the key to 
employment is not the social communication of signing or even speech but literacy. 
While deaf school leavers cope well with picture vocabulary tests, on abstract 
vocabulary they have a mean age of 9 years 10 months -a performance of little use 
in providing the entry skills for technical and professional courses and the job 
requirements of the labour market. 
What are the implications of this debate? One must be that the deaf have both a 
right and also a need to their own culture. Even though, in Leeds for example, all 
deaf children are mainstrearned, this is something which is recognised in the 
educational arrangements and support for the deaf (O'Grady, 1991). It is essential 
that deaf people have access to the help, mutual support and understanding of their 
own culture. But another, central, conclusion has to be that the deaf must also be 
given the intellectual and communication tools to exist and even thrive in hearing 
[APPENDIX 3.3-51 
Hearing-Impaired Children and CAL Integration as oppression 
society. This can be assisted by giving them not just speech and communication 
skills but, as Montgomery and Montgomery (1981) pointed out, literacy. Integration 
into ordinary schools is a necessary but insufficient pre-condition for this. What is 
also essential is that ways are found of making this integration instructionally 
effective. 
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1 The Bottom-up approach 
According to this theory, which in the 1950s was heavily influenced by behaviourist 
views of psychology, children learn to read by a process of letter, phoneme and later 
word identification. Only having built up the ability to distinguish one letter from 
another, are children then able to sound different phonemes, that is, the smallest 
letter cluster that can go to make up a sound. While there are 26 individual letters of 
the alphabet, there are approximately 44 phonemes in the English language. For 
example, the T sound in 'like', is different to the T that is sounded in 'feel', the latter 
being slightly longer and pronounced with a different position of the tongue. A 
knowledge of phonemes can then be used to build up sounds that comprise words. 
In short, reading comprises a bottom-up process from which meaning is deduced 
from the recognition of individual letters and words, a process sometimes known as 
the word-attack approach. 
Gaskins et at (1988) noted that one of the characteristics that often distinguishes 
good readers from poor ones is the former's ability to decode words and use an 
analogical decoding process when encountering unfamiliar words. In contrast, poor 
readers (which will include readers with sensory impairment such as the deaf) often 
fail to discover clues about sound-symbol relationships and tend to depend on 
eXpliCit instruction on how language works. (Some approaches to giving such 
explicit instruction to hearing-impaircd pupils are discussed in Chapter 5. ) Gaskins 
et at (1988) stated that poor readers may have only limited conscious awareness of 
the basic sound units (phonemes), as demonstrated by their inability to manipulate 
such phonemes by supplying rhyming words. They also have difficulty associating a 
symbol or visual pattern with a sound or sound unit and with blending these parts to 
decode words. Gaskins et at (1988) also noted that learners need to learn not only 
how to decode, but they must become fast and accurate (automatic) in their 
application of this skill. 
Top down 
The basic premise of the top-down (or whole word) approach is that all readers read 
for meaning, that is, the deep structure, or cognitive level of language. It contrasts 
sharply therefore with the bottom-up method because it argues that the reader does 
not have to identify individual phonemes or words but can acquire meaning directly 
from words themselves and their context. The top-down approach does not deny 
that there are occasions on which the reader has to process the featural elements of a 
configuration; but the more skilled the reader, the less this will be a feature of his/her 
reading processes. Smith (1971) for example, (whose seminal work will be used 
extensively in this section) presented two ways in which the reader can achieve word 
identification, either directly or through some mediated process (see Figure 1, 
overleaf). 
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In Figure 1 (a), words are identified directly by discriminating between the features 
in a visual image, so that they can be allocated a name, e. g., 'dog', 'bus', etc. In (b), 
the reader has to learn a category name by some mediating process (spelling it out 
phonetically - note, as indicated above, the top-down approach does not rule out the 
use of phonetics - or getting someone to say it). Once the array-category-name 
relations have been established, the reader can construct afeature list (the features a 
configuration has to have to belong to a category), so that future similar 
configurations may be allocated to the category immediately, as in (a). Just as 
distinctive elements that distinguish letters may be identified, the same is also true 
for words where the same process of immediate or mediated word identification is 
employed. In c), a word may be identified by first of all identifying its individual 
letters, or in some cases, the reader may be able to jump to word identification 
immediately. 
Comprehension is also a process which involves a mixture of immediate and 
mediated approaches, depending on the fluency of the reader. This will be 
influenced by factors such as the extent to which the reader has built up a knowledge 
of the ways in which words and letters occur in the language (for example, if the first 
word in a sentence is 'we' then the next word is likely to be a verb). This type of 
knowledge is called redundancy (whenever information is duplicated by more than 
one source) which assists reading because it reduces the number of possible 
alternatives a word can be. Thus, in (d), the reader may be able to jump straight to 
the comprehension of the word without having to identity each individual word in the 
passage. 
We achieve redundancy because we can use techniques for gaining more 
information about a word from the context in which we see it. For example, in 
finishing the sentence: 'The control tower ordered the pilot to land the aer - P, 
it 
should be quite obvious to most readers that the completed word must be 'aeroplane. ' 
This is because firstly, the skilled reader can make a reasonable prediction of what 
the word is based on and what letters are likely not to be present, i. e., most 
consonants, since the letter following the Y is most likely to be a vowel (syntactic 
information). Secondly, the skilled reader eliminates alternatives that make no sense 
in the context of the sentence (semantic information). Hence, the word could not 
possible be aerie, a type of bird's nest. So the skilled reader does not need every 
scrap of information to make a decision about a letter or word. How much they need 
will depend on the difficulty of the passage and the reader's own skill. 
An essential part of the process, according to top-down theory, is risk taking, a 
concept based on signal detection theory, originally concerned with radar. The 
operator must distinguish between blips that are aircraft (hits, i. e., correct 
identification) and those that are noise (misses). Unfortunately, the main errors that 
can occur are: 
false alarms, when the operator thinks an aircraft is present when it is not; 
misses, when the operator thinks an aircraft is not present when it is. 
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a) Immediate word identification 
Distinctive feature 0 Word feature list Word category 
Word name 
discrimination 
b) Mediated word identification 
Distinctive feature P Letter feature Identification of 0 Word category 
discrimination list letters Word 
I 
name 
C) Immediate and mediated word identification 
....................................................... 
Distinctive features ---o- Letter identification --+ Word identifi 0] 
d) Immediate and Mediated Comprehension 
Distinctive features Letter Word Comprehension 
ýý ---identification ý 
identification 
Immediate ............... -1, 
Mediated 
Figure 1 Immediate and mediated letter and word identification and comprehension 
(adapted from Smith, 1971) 
The central contradiction of signal detection theory is that the more often the 
operator wants to be right, the more often he/she must tolerate being wrong, i. e., if 
he/she is anxious to produce more hits, the result is that there will also be more false 
alarms. The choice of action depends on the relative cost of making false alarms 
and misses. in terms of reading, this means that the skilled reader cannot afford to 
set his/her criterion for identifying a word or its meaning too high. If the reader 
demands too much visual information, he/she will often be unable to get it fast 
enough to overcome memory limitations and read for sense. Thus the reader may be 
able to identity individual words, but then suddenly realise he/she does not 
understand what he/she is reading. Two conclusions flow from this analysis: firstly, 
skilled reading involves taking risks in identifying words and meanings so the 
reading process is fast enough to cope with memory constraints; secondly, reading is 
a cognitive process. 
The nature of this cognitive process is related by Smith (1971) who showed how the 
knowledge gained from tachistoscopic studies (where images are flashed before a 
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participant for 50 msec. ) have improved our understanding of the processing that 
takes place between the eyes and the brain. From these it can be concluded that: 
a) the reader has to be fast - the information he/she gets is not available 
continuously, but is delivered 'in packages' about four times a second to a 
sensory store, the visual image, where it stays for not much longer than half a 
second; 
tb) the reader must be selective; he/she can only get four or five items through the 
processing bottleneck into short term memory (STM); so, as well as being fast, 
the reader must choose the four or five items best suited to informational 
needs; 
C) the reader must use prior knowledge to process information in large units, i. e., 
it is no good reading individual letters because, by the time he/she gets to the 
end of the word, he/she will have forgotten what had been read earlier (due to 
STM constraints). It is a common problem that when a passage is so difficult 
that we have to read it word by word, we have to re-read it to acquire its 
actual meaning. 
If Smith's (1971) hypothesis is true, this may have serious implications for deaf 
readers. The speed of information processing may be a problem for hearing- 
impaired readers since they have to rely on a visual rather than an auditory coding 
system. Yet there is no a priori reason for supposing that the selective choice of 
items to process and the use of prior knowledge may necessarily be problematic. 
Goodman (1969) also pointed out that reading cannot be a process of identifying all 
the individual pieces of information on the page. In contrast, he argued that the 
reader does not use all the information available but instead picks and chooses 
information to select and predict a language structure which is decodable: 
It is not a process of sequential word recognition. A proficient reader is 
one so efficient in sampling and predicting that he uses the least (not the 
most) available information necessary. (Goodman 1969, p. 17) 
Reading is also affected by the way the eye scans images. A saccade is the jerky 
movement the eye always makes. All readers also make a regression (a saccade that 
goes in the opposite direction to the line of type). The purpose of a saccade is to get 
the eye from one place to another to pick up more information. This information is 
only picked up between saccades when the eye is relatively still - during what are 
calledfixations. Smith (1971) argued that, what distinguishes the fluent reader is the 
number of items, letters or words that can be identified in a single fixation. Skilled 
readers do not require so much information to identify a word; but the unskilled 
reader gets bombarded with information with the result that he/she can identity only 
one or two alternatives, i. e., funnel vision. This is a severe handicap because of the 
need to process information quickly. It may be advantageous therefore to get the 
child to speed up in order to grasp the sense of the passage, reduce uncertainly and 
increase the span of apprehension. We saw in Figure 1 that this is facilitated when 
the reader is able to identify whole words directly. But how is the skilled reader able 
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to do this? What we need is a theory of letter and word identification. Here, again, 
Smith (1971) attempted to provide some of the answers. 
In letter identification, the reader recognises the pattern of letters as being either 
equivalent or different and puts them into relevant categories. The problem here is 
that some letters have relatively few distinguishing features and can be easily 
confused for each other. Typical clusters are: (a, e, n, o, u), Q, f, i) and (h, m, and n). 
As far as word identification is concerned, Smith (1971) looked critically at three 
theories: 
a) Whole-word identification. 
Knowledge of the alphabet is irrelevant; readers do not stop to identity individual 
letters, they identify words whole. Smith (1971) pointed to tachistoscopic studies 
which show that either four or five random letters or words can be reported back - 
so whole words can be recognised just as easily as letters. Yet as Smith (1971) 
argued, this approach is lacking as a theory since it does not tell us how words come 
to be recognised. If we can read 50,000 words, for example, do we select from 
50,000 templates of words in order to identify the one we are concerned with? 
Cognitively, how could we even begin sorting through them? Merritt (1985) perhaps 
threw some light on this, arguing that reading requires a mixture of both the primary 
skills of recognising on sight separate visual elements or units (letters, or letter 
clusters), and higher order skills such as the extraction of meaning. Reading thus 
becomes an 'intermediate skill' between these two processes in which the reader 
becomes familiar with patterns and possibilities: 
our ability to anticipate what is most likely to follow, or fit, any 
particular sequence or structure. (Merritt 1985, p. 116) 
The importance of whole word perception has also been supported by Rumclhart 
(1977) who argued that the process of perception is influenced by the syntactic 
environment in which we encounter the word. He pointed out, for example, that the 
most common error in reading is the substitution error - when an incorrect word is 
substituted for the correct one. There is a strong tendency for these errors to be of 
the same part of speech as the word for which they were substituted. Rumelhart 
(1977) reported the research of Kolers who found that nearly 70 per cent of the 
substitution errors made by a sample of adult readers were of the same part of 
speech as the correct word, when chance would expect a figure of only 18 per cent. 
Rumelhart (1977) also stressed that whole word perception is influenced by the 
semantic environment of the word. He reported several studies which showed that 
the second word in the pair BREAD-BUTTER or DOCTOR-NLJRSE is processed 
more quickly than in pair of words (like BREAD-DOCTOR or NURSE-BUTTER) 
where the words are not semantically linked. 
This is just one piece of research which follows in the footsteps of the seminal study 
by Goodman (1965) which found a 60-80 per cent improvement in reading accuracy 
when words were read by children in the context of a story rather then in isolation, 
using a word list. Goodman argued that the story context provided meaningful 
linguistic cues which the children used to assist in word recognition. Goodman 
himself called the findings overwhelming, while Nicholson et al (1988) referred to 
[APPENDIX 4-51 
Hearing-Impaired Children and CAL 7heories of Reading 
research which found that the Goodman (1965) study has been quoted at least 85 
times in the literature. It is partly because of the strong influence of these results on 
subsequent researchers, and because doubt has been cast on some of Goodman's 
methods, that Nicholson et al (1988) decided to try and replicate Goodman's (1965) 
study. The main differences were that Nicholson et al (1988) gave half the children 
the story before the list and the other half of the sample the list before the story (to 
control for the confounding effects of children performing better at recognising 
words in the story because they had seen them first in the list). The new study also 
included both good and poor readers because the work of researchers including 
Stanovich (1980) had suggested that it is the poor reader, not the good one, who 
relies on context clues to assist reading (see section c) below). Many deaf readers 
may be classified as 'poor' and are therefore likely to make heavy use of visual cues. 
The research confirmed Goodman's (1965) findings to the extent that, for 6 year olds 
at least, both good and poor readers read better in context than in isolation. But 
among 8 year olds, only poor readers achieved better scores when reading in context 
with the good readers doing slightly worse in context. The confounding effect of 
seeing the list first, affected the results only moderately. Nicholson et al (1988) 
concluded that their findings support the hypothesis that poor readers use context to 
help them with reading, while good readers do not need to do so. Furthermore, since 
both the good and poor (6 year old) readers both gain from reading in context, the 
good readers (in order to be classified as 'good') must be doing something 
qualitatively different from the poor readers. What may be happening here is that 
good readers are making better use of graphical information, for example, by 
mistaking yatch instead of yacht, whereas poor readers make errors such as read for 
paint and shirt for cart. In other words, good readers are decoding, a finding which 
contrasts strongly with the conclusions drawn by Goodman (1965). 
b) Lettcr-by-letter idcntification 
We do appear to be sensitive to individual letters when identifying words and are 
very sensitive to the predictability of letter sequences, e. g., th, st, br. So, according 
to this theory, instead of learning 50,000 words, one only has to recognise 26 letters 
and apply a few spelling rules. Yet as Smith (1971) pointed out, again this does not 
explain haw this basic identification takes place. 
C) Letter cluster identification 
According to this approach, the reader develops a skill in identifying particular 
clusters of letters. This can explain, for example, the relatively easy identification of 
non-words like venialit. But Smith (1971) argued that normal reading does not 
seem to proceed on this basis, i. e., there is no time to 'work out' what words arc by 
synthesising possible sound combinations and anyway, how are the clusters 
themselves learned and identified? 
In contrast, Smith (1971) offered what he calls thefeature-analytic approach. Here, 
letter/words are identified from a feature list of information in which an essential 
background component is redundancy of information. Thus, with letters, one of the 
features may be 'closed', which limits the possible letter combinations to a, b, d, e, g, 
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k o, p, q; a second feature may be 'part below the line', which would reduce the list 
to: g, p, q. Thus, we do not need 26 tests to get the letter. 
With words, we can identify them directly rather than from their individual letters. 
With sequential redundancy it is possible to identify a word because of the 
knowledge of the way in which letters are sequenced, e. g., ILRSE allows a very 
limited number of alternative readings. Rather than examine 50,000 alternative 
words, Smith suggested there is evidence that 15 features are sufficient to identify 
most words. Merritt (1985) agreed that one of the essential aspects of effective 
reading is the reduction of uncertainty; for word recognition we rely on a knowledge 
of letter sequences rather than relying solely on whole word shapes and we rely on 
knowledge of probable sound sequences, not simply on phonic 'rules'. Word 
comprehension is arrived at in the context in which it appears, e. g., in the phrases 
'Put it in the bank'; 'Don't bank on it'; 'Climb the bank; 'Bank to the left' the meaning 
and pronunciation of the word bank depend on its context within the sentence. 
The top-down or whole word approach, however, has not been without its critics. 
Thompson (1992), for example, argued that one of the problems with the theory is its 
sheer ambiguity. He showed that Bergeron analysed 64 articles dealing with whole 
language and found it defined differently in each one. Thompson (1992) traced the 
origins of the whole word approach to the work of Goodman (1969) and his analysis 
of cues and miscues in reading. Goodman's (1969) conclusion was that reading is a 
psycholinguistic guessing game in which the reader uses graphophonic, syntactic and 
semantic clues to get the meaning of print. Thompson (1992) saw real dangers in 
this 'learning by immersion' approach. In all other skill-learning disciplines, 
specific exercises are used to build, extend and reinforce competency of the overall 
skill. Furthermore, he argued that didactic instruction is generally the most effective 
method of teaching a skill. 
In teaching reading, direct instruction is not only the most effective way 
of developing students' phonetic and other reading skills, but it is the 
most efficient instructive strategy for teaching. (Thompson 1992, p. 139) 
Readers do not learn just by being in a reading environment. They do so by learning 
to recognise graphemic symbols with the reading act consisting of recognising each 
letter. 
Stanovich (1980) was also critical of top-down theory, suggesting that it makes 
implausible assumptions about the relative speeds with which the reader can 
'hypothesis test' in order to grasp the meaning of words within a given context. He 
argued that it is unlikely that a hypotheses based on complex syntactic and semantic 
analysis can be formed in less than the few hundred milliseconds that is required for 
a fluent reader to recognise most words. If this analysis is correct, then it may be 
appropriate not to 'immerse' children in text, but to select specific skills to teach 
them. 
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3 Interactive Model 
An alternative to both the bottom-up and top-down models is provided by the 
interactive model, as described by Rumelhart (1977) and illustrated in Figure 2 
(ovcrleaf): 
In this model, graphemic information enters the system and is registered in what 
Rumelhart (1977) termed a visual information store (VIS). A feature extraction 
device is then assumed to act on this information to extract the critical features from 
the VIS. These features serve as the sensory input to a pattern synthesiser which 
also has available non-sensory information about the orthographic structure of the 
language, about lexical items, about syntactic possibilities, and the semantics of the 
language and the contextual situation. The pattern synthesiser then uses all this 
information to produce a most probable interpretation of the graphemic input. 
Rumclhart (1977) pointed out, however, that while this model may be an accurate 
representation of the reading process (what is happening), it does very little to tell us 
precisely how the different information sources interact. In its place, therefore, 
Rumelhart (1977) proposed an alternative model consisting of a set of knowledge 
sources. Each knowledge source contains specialised knowledge about some aspect 
of the reading process. The message Centre keeps a running list of hypotheses about 
the nature of the input string. Each knowledge source constantly scans the message 
Centre for the appearance of hypotheses relevant to its own sphere of knowledge. 1ý1: - Whenever such a hypothesis enters the message Centre the knowledge source in 
question evaluates the hypothesis in the light of its own specialised knowledge. The 
hypothesis is then either confirmed or rejected, and removed from the message 
Centre, or a new hypothesis added to the message Centre. This process continues 
until a decision is reached. 
Rumelhart (1977) represented the message ccntre as a three-dimensional space, the 
dimensions comprising: the position along a line of text, the level of hypothesis 
(word level, letter level, etc. ) and the alternative hypotheses at the same level. 
Associated with each hypothesis is a running estimate at each level of the probability 
that the hypothesis is correct. Hypotheses at each level may have pointers to 
hypotheses at higher or lower levels on which they are dependent. For example, the 
hypothesis that the first word in a string is the word THE is supported by the 
hypothesis that the first letter of the string is 'T. Figure 2 illustrates a two- 
dimensional slice of the message centre at some point during the reading of the 
phrase, THE CAR. The figure illustrates five different levels of hypotheses: feature 
level, letter level, letter-cluster, lexical level, and syntactic level. 
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Level level 
....................................... 
Categorical 
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Lexical 
level 
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................................... 
Letter 
thesis Cluster 
Level level 
................................... 
Letter le 
level 
Yheories of Reading 
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Feature 
level 
...................... 
INPUT 0 THE E FIR 
Figure 2 Rumelhart's (1977) stage representation of an interactive model of reading: 
a two dimensional slice of the message centre 
This is an interactive model because it does not assume that we must move 
necessarily from the bottom-up (beginning with the features, then hypothesising the 
letters, then the letter clusters, etc. ) or from the top-down (starting from the view 
that we have a noun phrase which comprises a determiner followed by a noun, etc. ). 
Rather, Rumelhart (1977) postulated that a hypothesis can be generated at any level 
and continue until it has either been proved or rejected. In any event, it will continue 
until a hypothesis has been accepted. It would be useful to know if hearing- 
impaired readers as a group tend to make more use of some levels more than others. 
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Stanovich's (1980) model reflects many features of Rumelhart's (1977) in which 
information for processing is provided simultaneously from several knowledge 
sources: e. g., featural extraction, orthographic knowledge, lexical knowledge, 
syntactic knowledge and semantic knowledge. Where Stanovich (1980) differed, is 
that within his model is the suggestion that where a reader is deficient in one area of 
processing (e. g., lower level word recognition), then he/she may compensate for this 
by the use of more higher -level processes, e. g., using contextual factors because 
they provide more sources of information. He called this the interactive 
compensatory model of reading. It is likely that hearing-impaired children at least 
attempt to use compensatory process, by, for example, making use of any visual or 
graphical clues that may accompany the text they are reading. But the slowness with 
which they decode individual letters or words may take up excessive STM capacity, 
leaving insufficient capacity for higher level hypothesis testing. These and other 
problems for hearing-impaired readers are dealt with in Chapter 5. 
Stanovich (1980) specifically criticised Smith (1971) for assuming that higher-order 
processes arc not used by poorer readers. All readers appear to make use of context 
to facilitate word recognition, but there seems to be no strong tendency for more 
fluent readers to show a greater reliance on context. In fact, the opposition is true. 
The difference between poor and good readers is that, while both use context to aid 
word recognition, this process puts a relatively greater strain on the cognitive 
processing capacities of the poor reader. Hence, there is less capacity left for 
comprehension processes. The good reader, in contrast, recognises words rapidly 
and mostly on the basis of physical cues so that expectancy processes that draw 
cognitive capacity are not used, i. e., capacity is released instead for comprehension 
so higher-order integrative and semantic processing can be used. Here, speed of 
recognition is important because rapid coding of information into STM facilitates the 
integrative comprehension processes that operate on the information that is stored 
there. Phonological coding abilities help reading by: 
a) providing a redundant pathway for lexical access (word recognition); 
b) providing a more stable code for information that must be help in STM. 
After the process of word recognition becomes automated, recognition time 
continues to fall with experience: 
Thus, it is possible that beyond the initial levels of reading fluency it is 
word recognition speed rather than automaticity that is the major factor 
in skill development. (Stanovich 1980, p. 61) 
For deaf children, this fluency of word recognition is rarely reached, consequently 
higher order integrative and semantic processing capacities do not become fully 
used. It should be no a surprise, therefore, that the syntactic abilities of many 
hearing- impaired pupils are impaired (Chapter 5). 
Whole language: a review of the research 
A major study of whole language methods in the USA (Stahl and Miller, 1989) 
suggested that this approach may not be as effective as its proponents claim. The 
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study analysed data from 51 separate research projects which compared basal 
(phonetic) reading approaches with whole language/language experience 
approaches. The authors concluded that overall, all the methods were equal in 
effect, except that the whole language/languagc experience approaches are probably 
more effective in prc-school classes rather than in first grade (first year primary 
classes). Secondly, whole language/language experience may be more effective at 
encouraging word recognition than comprehension. Thirdly, the more recent the 
study analysed, the more likely it was that basal methods came out strongest. 
Fourthly, these programmes also seemed to have more effect on what were labelled 
as disadvantaged groups of children. 
These findings, however, have been strongly challenged by McGee and Lomax 
(1990) who argued that the methodology of the study is fundamentally flawed and 
therefore the results invalid. One of their criticisms is that Stahl and Miller (1989) 
misrepresented and confused the concepts of whole language and language 
experience which they argued are completely separate approaches. Language 
experience, based on structural linguistics, is seen as a precursor of whole language, 
which is based on psycholinguistics and sociolinguistics. Above all, the authors 
argued that there are numerous important studies which find in favour of whole 
language which were excluded from the Stahl and Miller (1989) research. 
It can perhaps be concluded that the evidence for the supremacy of either the bottom 
up or top down approach is inconclusive. Since it is certainly possible that readers 
(especially poor ones) attempt to process at several levels, then teaching approaches 
should try to reflect this. Hence, it may be valid to directly teach decoding skills 
(bottom up), but to place the instruction within a meaningful context (top down), say, 
with graphical images. 
[APPENDIX 4-111 
APPENDIX 8 
David Gray 20 June 1995 
Department of Educational Studies 
University of Surrey 
Guildford 
Surrey 
GU25XH 
Dear David, 
I read with interest your recent contributions to the BATOD j ournal on the subject of 
computer assisted learning. I am a teacher of the deaf committed to using the 
computer whenever appropriate in my teaching. I work principally with 5 to 8 year 
old hearing impaired children in a unit attached to a mainstream school. They use 
word-processing, data-handling and a limited range of CAL programs, mainly of the 
"drill and practice" variety. 
My experiences of CAL are consistent with the findings of your study. Although the 
children enjoy and are motivated by this form of learning, I am frustrated by the 
limitations of the soft- and hardware at my disposal. 
You mention in your conclusion the possibility of teachers collaborating in 
courseware development. If any such opportunities arise, such as trialling new 
programs, I should very much like to be involved. At present, I have been allocated an 
ancient BBC, but should be able to negotiate with colleagues the loan of a more 
powerful Nimbus. 
Please contact me if I could be of any assistance. 
Yours sincerely, 
-j WAýý C-*N- 
Julia Sarson 
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QUESTIONNAIIýE 
Computer Assisted Learning 
in the Classroom 
Please note that the contents of this form are absolutely confidential. 
Information identifying the respondent will not be disclosed under any 
circumstances 
Computers 
Very Much Not Not at all 
much much 
1 To what extent do you use a computer? 11 11 11 11 
Ifyou answered NOTATALL to Question 1, please turn to Question 2, otherwise please go to 
Question 3. 
2 In answering Ouestion 1, is this lack of computer use due to: 
a) the unavailability of computers in the school? El El 11 
b) the lack of training in computer use? 0 11 11 
c) a lack of suitable pack-ages/programs? 
El 0 11 El 
d) a lack of desire to use computers El El El 
Other reasons (please specify): 
Now please go to Question 27 
3 How often do you use a computer (in hours per week) 
to: 
0 1-2 3-4 5+ 
a) Word process a document [1 11 11 
b) Create and use a database El 11 11 
c) Create and use a spreadsheet El 11 El 
d) Produce graphics 
El 11 El [I 
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0 1-2 3-4 5+ 
4 How often per week would a typical hearing-impaired El 11 0 pupil have access to a computer (in hours)? 
Computer Assisted Learning (CAL) 
5 Do you make use of CAL? Yes 
11 
NoO 
Ifyou answered NO to Question 4, p1ease go to Question 28, otherwise continue at Question 5 
Very Much Not Not at aff 
much much 
6 To what extent would you describe yourself as a 
f El requent user of CAL? 
7 In your experience, do you think that 
il El pup s enjoy using CAL? 
8 Do you think that pupils persevere when using CAL? n 11 El 11 
9 Does CAL encourage pupils to learn a topic? 0 El 
10 Have you found CAL programs of relevance t th b t i ht h? El 0 11 El o e su jec areas you w s o teac 
11 Has the pace of CAL programs been i f ? 0 0 0 El sat s actory 
12 To what extent do pupils exhibit a sense of 
i CAL ? li h i El 11 0 0 n us ng programs accomp s ment 
13 Have you found the use of colour in CAL 
i f ? 0 programs sat s actory 
14 Have you found navigational tools in CAL programs 
il bl ? 0 
11 0 
(menus, buttons, maps), readily ava a e 
15 Are the graphics (pictures, images) used in CAL programs 
sati f t ? s ac ory 
16 Have the CAL pack-ages you have used made sufficient 
use of si l i 0 El mu at on (moving images), where appropriate? 
17 Have you experienced situations where 
a CAL El [I program was more effective in teaching 
a subject than live tuition? 
Please elaborate: 
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18 Have you experienced situations where 
a CAL program was kss effective in teaching 
a subject than live tuition? 
Please elaborate: 
19 In using CAL programs have you faced difficulties 
where: 
a) Programs didn't work properly? 
b) Program content was irrelevant? 
c) Pupils showed a lack of interest? 
d) Programs contained too many factual errors? 
Questionnaire: CAL in the Classroom 
Very Much Not Not at 
much much am 
El El El 0 
U U U U 
U U U U 
U U U U 
U U U U 
e) Pupils found the software difficult to operate? 0 D 
f) Pupils found the hardware difficult to operate? 
g) Programs lacked amplified sound? 0 
h) There was insufficient feedback on performance? 0 
i) There was a lack of programs in key learning areas? El 0 
j) There was a lack of interactivity (pupils making 
d i i bl l i ? 
0 0 
ec s ons, so ng pro ems etc. ) v 
k) Programs were at too low a cognitive level (i. e. too 
El 0 El banal, or easy)? 
CAL and Hearing-impaired pupils 
20 To your knowledge, have some CAL programs 
you have used been programmed or amended 
specifically for hearing-impaired pupils? 
21 Do you currently use any CAL programs Yes No 
specifically designed for hearing-impaired 
pupils on vocabulary building? 
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22 If you answered YES, please give a name and brief assessment of the 
program(s): 
23 Do you currently use any CAL programs Yes No 
specifically designed for hearing-impaired 
pupils on skills in using syntax? 
24 If you answeredYES, please give a name and brief assessment of the program(s): 
25 In using CAL, what additional help, if any, is given to hearing-impaired pupils e. g., signed 
instructions?: 
26 What advice, if any, would you give to someone who was planning to design a 
CAL program to teach syntactic structures to hearing-impaired children? 
27 What qualities do you think constitute a "good" CAL program? 
28 To what extent would the following make you 
more willing to make use of CAL in the 
classrrom: 
Very Much Not Not at all 
much much 
a) Faster/more powerful computers 0 
b) More computer hardware in the classroom El 
c) Better designed software 
El 11 El El 
d) Cheaper software 11 11 11 
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Informative documentation with the software 
f) More technician support 
Questionnaire: CAL in the Classroom 
g) An understanding of and some experience with CAL 
Fl Ll 
F] Ll 
29 Would any of your pupils, aged between 7 and 9, be interested in trying out a CAL program 
dealing with tuition in syntax? If so, how many? 
n 
To help us classify your answers statistically, may we ask some further questions? 
Personal details 
Your Name: Position: 
Name of Telephone 
School: number: 
Sichool Fax number 
Address: 
Post code: 
School and Teaching 
30 What type of school do you work in? Primary 
11 
Junior 
LI 
Secondary 
11 
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31 Which of the following best describes the school you teach in (please tick 
ONE relevant box): 
a) Specialist school for hearing-impaired children, and pupils 
have little or no contact with mainstream sector 
b) Specialist school for hearing- impaired children, and pupils 
have some contact with mainstream sector 
C) Specialist school for hearing-impaired children, and pupils 
have considerable contact with mainstream sector 
d) Hearing-impaired unit attached to mainstream school, but 
pupils are not integrated into the mainstream 
e) Hearing-impaired unit attached to mainstream school, and 
pupils spend part of the school day in the mainstream 
f) Hearing-impaired unit attached to mainstream school, and 
pupils spend nearly all their day in the mainstream 
9) A school in which all hearing-impaired children are fully 
integrated into the mainstream 
32 How many years have you worked as a teacher (including with non-hearing-impaired 
children)? 
0-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 
11 11 0 11 
1DD 
11 11 
33 Are you a qualified teacher of hearing-impaired children? Yes 
11 
No 
11 
34 If YES, how many years have you worked as a qualified teacher of hearing-impaired 
children? 
0-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 
11 11 11 11 11 11 11 11 
Your help in completing this questionnaire is VERY MUCH appreciated. Could you now 
return the questionnaire, using the stamped-addressed envelope. Thank you. 
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Hearing-Impaired Children 
I General 
1.1 How many hearing-impaired children do 
you currently have in your class with 
these levels of hearing-impairment and 
ages? 
Moderate 
(Number 
of pupils) 
Severe 
(Number 
of pupils) 
Profound 
(Number of 
pupils) 
Age 5 
Age 6 
Age 7 
Age 8 
Age 9 
Age 10 
Age 11 
Age 12 
Age 13 
Age 14 
Age 15 
Age 16 
Age 17 
1.2 Over what period of time have you taught 
hearing-impaired children? (please tick 
one) Less than 12 1-2 years 3-4 years 5+ years 
months 
1.3 How often per week do you receive 
classroom help for your hearing-impaired 
pupils? (e. g., classroom assistant) 
El 1: 1 C] U 
Never 12 days 345 days 
day days days 
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1.4 If you do receive classroom help, how 
would you describe this help? 
1: 1 
More than 
adequate 
1: 1 
Adequate 
1: 1 
Inadequate 
U 
Totally 
inadequate 
1.5 In terms of language development, how 
would you rate the teaching resources at 
your disposal (books, visual aids etc. ) for 
a) vocabulary building 
More than Adequate Inadequate Totally 
adequate inadequate 
U Ij 
b) syntax instruction 
More than Adequate Inadequate Totally 
adequate inadequate 
2 Ioading the software 
2.1 How long did it take you to load the 
Haunted Castle? 
Minutes I was not 
successful 
2.2 If you were not successful was this 1: 1 U 
because (please tick appropriate box(es): 
You did not You do not 
possess an have 
IBM access to 
compatible Microsoft 
Now please go to section 4 computer Windows 3.1 
Comments: 
2.3 1 found the loading instructions: 
Clear Mostly Difficult Impossible 
If you did not manage to load the clear 
software please go to section 4, otherwise 
continue over to section 3. 
[APPENDIX 10.2-21 
Hearing-Impaired Children and CAL Teachers' Questionnaire 
3 The Haunted Castle computer program 
3.1 How would you rate the demonstration U 1: 1 1: 1 1: 1 
program in terms of subject relevance to 
your hearing-impaired pupils? Excellent 
Good Fair Poor 
Comments 
3.2 How would you rate the demonstration 
program in terms of subject relevance to 
any hearing pupils you may teach? Excellent 
Good Fair Poor Not 
relevant 
Comments: 
3.3 If you used the program with hearing- 
impaired pupils, in your opinion, how 
much did they learn from it? Very much Much Not much Very little 
Comments: 
3.4 If you used the program with hearing- 
impaired pupils, did they find the program 
easy to use (e. g., the mouse, the screen Very easy Easy 
Not easy Very 
tools for making words move etc. )? 
difficult 
Comments: 
[APPENDIX 10.2-31 
Hearing-Impaired Children and CAL Teachers' Questionnaire 
3.5 Was the quality of graphics appealing to: 
a) you? 
Very Quite Not very Very 
appealing appealing appealing unappeal- 
ing 
b) your pupils? U 
Very Quite Not Very No 
appeal- appeal- very unapp- answer 
ing ing appeal- ealing 
ing 
Comments: 
3.6 Did the pupils seem to enjoy the 
program? 
Very much Much Not much Very little 
Comments: 
3.7 Did the pupils persevere to the end of the 
program? All to the Most to Some to None to 
end the end the end the end 
Comments: 
[APPENDIX 101-41 
Hearing -Impaired Children and CAL T(, ýi(-Iit, rs'Qiit, stiotiii(tirt, 
3.8 Given a full version of the demonstration 
program, to -what extent would this make Very willing Willing Ouite Very you more willing to use this kind of 
willing unwilling 
computer assisted learning in your class ? 
(please tick one) 
Comments: 
3.9 Given a complete suite of computer Ij LI Ij LI 
assisted learning programs on aspects of Very willing Willing Ouite Very language development (negation, use of 
willing unwilling 
verbs, tenses etc. ) would this make you 
more willing to use compute assisted 
learning in your class '? (please tick one) 
Comments: 
Any further comments on the program would be most welcome. If you do have further 
comments please provide them on a separate sheet. 
4 Personal details 
If you would like to receive further details of The Haunted Castle program, please lick the box: 
U 
Your help in completing this questionnaire is VERY MUCH appreciated. Could you now 
return the questionnaire, using the stamped -addres sed envelope. Thank you. 
I 
[APPENDIX 10.2-51 
APPENDIX 10.3 
Pupil Feedback 
'Making Questions' 
MY NAME IS: 
This is how we make a question 
The cat was in the toilet 
Was the cat in the toilet ? 
I like learning how to make questions by: 
Reading books I Using a computer 
Please v, ' one of these 
[APPENDIX 103-11 
APPENDIX 10.4 
Teacher Courseware Evaluation: Implementation Stage 
Personal details 
I Program operation 
1 The system for printing pupil results was easy to use 
Comments: 
Strongly Agree Disagree Strongly 
agree disagree 
Ll Ll Li Ll 
[APPENDIX 10.4-11 
Hearing-Impaired Children and CAL 
Language 
Teacher evaluation of CAL program 
The reading level of the program was appropriate for 
my pupils in the following areas: 
0 program instructions 
40 tutorial text 
0 demonstration of question formation 
0 pupil practice question formation 
Comments: 
Strongly Agree Disagree Strongly 
agree disagree 
3. User controls 
I Learners coped adequately with the mouse to navigate 
around the course 
2 Learners coped adequately with the mouse to move 
text on the screen 
3 When a learner got stuck it was obvious to me how to 
help him/her solve the problem 
4 When a learner got stuck he/she tended to solve the 
problem themselves 
Comments: 
Ll U li 1: 1 
cl U u Ll 
Ll Ll Ll Ll 
Ll ID U 1: 1 
[APPENDIX 10.4-21 
Hearing-Impaired Children and CAL Teacher evaluation of C4L program 
4. Screen design 
Strongly 
agree 
Agree Disagree Strongly 
disagree 
I General presentation (layout, amount of material on the 
screen) was good 
2 The text was easy to read 
3 Screen layout (position of buttons, title bars, 
instructions etc. ) was appropriate 
4 The use of colour was appropriate 
5 Ile graphics helped motivate my pupi](s) 
Comments: 
5. Instructional features 
1 The use of the'game was motivating for my pupils 
2 The subject matter (question formation), was of 
interest to my pupils 
3 The subject matter was of relevance to my pupils 
Comments: 
[APPENDIX 10.4-31 
Hearing -Impaired Children and CAL 
6. General 
Teacher evaluation of C4L program 
Strongly Agree Disagree Strongly 
agree disagree 
Assisting in the course design by commenting on this 
version of the program makes me more likely to use 
computer assisted learning with my pupils 
Comments: 
[APPENDIX 10.4-41 
APPENDIX 10.5 
Pre-Test 
Word Game 
(1) 
Name 
[APPENDIX 10.5-11 
Hearing-Impaired Children and CAL 
Numbcr: E/1 
Pre-test 
This plane can fly 
... . ........................................ . ..... ..... . ............... . ........... . ....... . .... . ..... ..... . ...... . ..... . ... . ........ 
.................. . ........................ . .... ............................... . ........ . ........................ . ............. . ... 
Can this plane fly 
b) This plane fly can? 
....................... . ........... . ................. . .................... . .... ...... . ....... ......... . ......... . 
C) Can this plane fly2 
..... . ................ . ..... . ..... . ...... ..................... . ....... ..... . ......... . ... . .... . ........... . ... .... 
d) Fly can this plane? 
[APPENDIX 10.5-21 
Hearing-Impaired Children and CAL 
Number: E/2 
Pre-test 
.% 
0-. 4-0.1 mli p 
The monster was angry 
I a) I Was the monster angry? Iu 
J'b-) I The monster angry was? 11: 1 
I C) I was the monster angry? 11: 1 
I d) I Was angry the monster ? 11: 1 
[APPENDIX 10.5-31 
Hearing-Impaired Children and CAL 
Number: E/3 
Pre-test 
Ants may sting 
......................... .......... . ... . ........... . ... .......... . .............. .................. ..... . ..... . .................. .. 
a) May ants sting 
....................... . ................. ........... . ............... ................... .................... 
b) May Ants sting? 
......................................................................................... ..... ................. ............ .... . 
C) Ants sting may? 
........................ ........ .................................... ................................. 
d) May ants sting2 
......................................................... . ... . ..... . ........ ......................... ........ . ...................... . .. 
[APPENDIX 10.5-41 
Hearing -Impaired Children and CAL 
Number: E/4 
Igloos shall be made of ice 
.................... .... . ... ...................... ............... . ..... ................ . .............. . ... . ............ . .............. 
a) Made of ice shall be igloos? 
................................... ............... ......... .......... ..... . ....... . ................. . ................. . ..... 
b) Shall be Igloos made of ice? 
... . .... . ......... . ......... . ........... . .................. ..... ... ...... ............ ........... ...................... 
C) Shall be made igloos of ice? 
. .......... . ................. . ........... 
d) Shall igloos be made of ice? 
.................... . .... . ..................... . ............... . ......... ....... . ..... . .......... . ... ....... . ....................... 
Pre-test 
[APPENDIX 10.5-51 
Hearing-Impaired Children and CAL 
Number: E/5 
Castles could get cold 
a) 
..... . ................................ . ....... ........... . .... .............. ................... ............ 
Could Castles get cold? 
................... 
b) 
.............. . ........ . .................. ........ . ... ..... . .... . .............. .......... . ... . ...... 
Could castles cold get2 
... ..... ...... 
C) 
...... . .......... . ... . ...... . 
Castles cold could get2 
d) 
... . ............................. . ......... . ......... ................................... 
Could castles get cold2 
. ..... . ................. ........ ............ 
................ ...... 
Pre-test 
[APPENDIX 10.5-61 
Hearing-Impaired Children and CAL 
Number: E/6 
Pre-test 
3VqF6 
My dog might run fast 
...... ............................ ..... . ..... . .......... . ..... ....... .............. ......... . ................. .. 
a) Might run my dog fast2 
....................................... .............................. ............ . ......................... ........... . ... 
b) Might my dog run fast? 
.................................. . .......... . ...................... ...... . ................. ...... ......... . ... . .... .......... 
C) Run fast might my dog2 
............ . ....... 
d) My dog fast might run? 
...... . ................ ........... . ..... . .... ----------- 
[APPENDIX 10.5-71 
Hearing-Impaired Children and CAL 
Number: E/7 
An aeroplone must fly 
..................................................................... . ................... . .... . ....................... . ........................... 
a) An aeroplane fly must? 
.................................................................. . ..... ............. .................. ....... ....................... ... 
b) Must An aeroplane fly2 
.............. ....................................... ............................... ................ .. 
C) Must an aeroplane fly2 
... . ............................................ . ......... ...... . ....... . .......... ............. . .... .... . ............. .- ----- 
d) Fly must an aeroplane2. 
..... . ..................................................................... ........................... . .................... ..... .......... 
Pre-test 
[APPENDIX 10.5-81 
Hearing -Impaired Children and CAL 
Number: E/8 
Pre-test 
My foot is very big 
MY 
0) 
............. ....................................................................... 
is my foot very big? 
........... .... . ...... . ..... . ..... 
b) 
............ ......... ........ . ................................. . .......... . ............. 
Is my foot very big 
........... ........... . ......... . ... ...... 
C) 
........................................ ............... . ...... . ............................. 
Is my foot very big? 
........ . ................ . ..... . ..... ....... 
d) 
... . ..... . ........ . ... 
My foot very big is? 
......... . .......... . ..... . ...... .. 
[APPENDIX 10.5-91 
Hearing -Impaired Children and CAL 
Number: Int/l 
Pre - test 
CD 
Or- 
! us 
The cat would be looking for mice 
I a) I The cat looking would be for mice? 11: 1 
b) I Would looking be the cat for mice? 11: 1 
C) I Be looking for mice would the cat? 11: 1 
d) I Would the cat be looking for mice? 11: 1- 
[APPENDIX 10.5-101 
Hearing -Impaired Children and CAL 
Number: Int/2 
Pre-test 
OF 
Boys shall be smiling 
a) 
....................... . ..................................... ..... . ..... . ........................... 
Boys smiling shall be? 
......... ............ ........... 
b) 
....................................................... . ..... . ...... ....... . ..... ............... 
Be- Smiling shall boys? 
. ...................... .. 
C) 
... ................................... . ................ ............................................ . .. 
Smiling shall boys be? 
..... . ............. . ...... .......... 
d) 
.......... ........... . .... . .......... . ..... .. 
Shall boys be smiling? 
... ..................... ... ............................. . ... . ...... .... . .... 
. ..... . ..... 
...... 
[APPENDIX 10.5-111 
Hearing-Impaired Children and CAL 
Number: Int/3 
Pre-test 
Flowers are growing 
a) 
............ . .......... . .......... ............. ................ 
Are flowers growing? 
b) 
. ........ . ...... . ......... . ............. . .... . ........ . .......................... . ....... ... 
Flowers are growing? 
..... 
C) 
..... .................. ........... . ..... ......... 
Growing are flowers? 
d) 
.......... .......................... . ......... ...... . ....... .. - 
Growing flowers are? 
..... . .................................... . ...... ........ . .... .... 
[APPENDIX 10.5-121 
Hearing-Impaired Children and CAL 
Number: Int/4 
Pre - test 
9F -91. 
Bees will be waving 
a) 
........ .................. . ............................... ............... . ............... . ... 
Be waving will bees? 
...... . ....... ..... . ........................... 
...................... ..... . ... . ..... . ... 
Will Bees be waving? 
C) 
........................ . .................... ........ .... ....... . ......... .......... . 
Will bees be waving? 
......... .. 
d) 
..... . .... . ... . ....... . .... 
Waving will bees be? 
.................. . ........... . ... . ......... ....... ........ .............. . 
[APPENDIX 10.5-131 
Hearing-Impaired Children and CAL 
Number: Int/5 
Pre-test 
The bells were ringing 
.......... . ....... 
a) Ringing were the bells2 
. ................ 
b) Were the bells (inging?, 
. .............................. .................... .............................. 
C) Were The bells ringing? 
. ..... . ...... . 
... ....................... 
d) Were ringing the bells? 
[APPENDIX 10.5-141 
Hearing -Impaired Children and CAL 
Number: Int/6 
Pre - test 
I am chasing a dinosaur 
................. ......... . ..... .... . ..... . ... . ......... ........ . .... . ... . ....... .............. .......... ...... 
a) Am chasing Ia dinosaur? 
............... . ........ . ................. ................ ...... ................................................... 
b) Chasing am Ia dinosaur? 
.................... ......... ............ . ............. ... .... ............... . .................. .... 
C) Am Ia dinosaur chasing? 
............... . ..... ............. . ...... . ..... 
d) Am I chasing a dinosaur? 
......... ........ . 
[APPENDIX 10.5-151 
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Number: Intf7 
Pre-test 
IL 
A frog can be hopping 
.................................................................................................................................................... 
a) A frog hopping can be? 
..... . ..... . ...... . .......... .......... . ................................................ 
b) Hopping can be a frog? 
.................... . ........... ..... . ....... . ...... ..... . .... ..... . .......... . ......... 
C) Can a frog be hopping? 
........ . .... . ........................................ ... . ... . ......... . ..... . ....... .. 
d) Hopping a frog can be? 
. ...... . ......... ............... . ............... . ..... ..................................... ...... 
[APPENDIX 10.5-161 
Hearing-Impaired Children and CAL 
Number: Int/8 
Pre-test 
He could be driwing the car soon 
a) I Be d6ving the car soon he could? 11: 1 
b)- I Could he be driiving the car soon? IU 
C) I Could he be driiving the car soon 11: 1 
d) I Be driiving he could the car soon? I Ij 
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Number: D/1 
Pre-test 
Some fish swim in the sea 
................................................................................................................. . ....... . ... ..... . ........... 
a) Swim some fish in the sea? 
........................................................................................................................................... 
b) Some fish in the sea swim? 
..................................................................................................................................................... 
C) Does some fish swim in the sea? 
............ . .................. ... . ............ . ............... . ....... . ... . .... . .... . ........ ...... . ...... 
d) Do some fish swim in the sea? 
....................... . ..................................................... . .... . ............... .... ......... . .......... ... .... ... 
[APPENDIX 10.5-181 
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Number: D/2 
Pre-test 
Most apes eat bananas 
a) 
.......................................................................................................................... 
Eat most apes bananas2 
...................... 
b) 
............................................................................................................................. 
Do most apes eat bananas? 
...................... 
C) 
.......................................................... .... . ..... . ..... . ..................................... . .......... 
Apes most eat bananas? 
...................... 
d) 
........... ........... .......... . .......... . ....................... ... 
Does most apes eat bananas? 
...... . ................. .................... ....... . ............. ... 
................ 
................ . 
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Number: D/3 
Pre-test 
The boat sails on the waves 
a) 
b) 
C) 
........ ..... - -------------- 
Sails the boat on the waves? 
............... 
On the waves the boat sails? 
...... . ......... . .... ........ .............. ... 
Does the boat sail on the waves2 
d) Do the boat sail on the waves2 
.. .... ..... . ... .... .. - .. . .............. . . 
[APPENDIX 10.5-201 
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Number: D/4 
Pre-test 
JE6 
The cowboy fired the gun 
...................................................................................................................................... 
a) Did the cowboy fire the gun? 
........ 
....... . ........................................... . ........................ . ........ .............................. 
b) Did the cowboy fired the gun? 
........... ................ .... .......................... ................. ............................ 
C) Does the cowboy fired the gun2 
... . .... . .......... . ............. . ....... ........ . ....... . ....... 
d) Fired the cowboy the gun? 
... . ....... . ...... . ........ ............ . ......... ....... ...... . ... . .... 
[APPENDIX 10.5-211 
Hearing-Impaired Children and CAL 
Number: D/5 
Pre-test 
The cook looks very pleased 
a) I Does the cook look very pleased? 11: 1 
b) I Did the cook looks very pleased? IU 
C) I Are the cook looks very pleased? IU 
d) I Does the cook looks very pleased? 11: 1 
[APPENDIX 10.5-221 
Hearing-Impaired Children and CAL 
Number: D/6 
Pre-test 
dp 
Mum and Dad like to dance 
a) 
.................................................................................................................................................. 
Does Mum and Dad like to dance 
.... ID 
'b) .................................................................................................................................................. Do Mum and Dad like to dance? 
.... 
C) 
................................................................................................................................................... 
Like Mum and Dad to dance? 
... 
d) 
.................................................................................................................................................. 
Does Mum and Dad like to dance 
.................................................................................................................................................. 
.... 
.... 
[APPENDIX 10.5-231 
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Number: D/7 
Pre-test 
The deer jumped the fence 
a) I Jumped the deer the fence? 11: 1 
b) I Do the deer jump the fence? IU 
C) I Did the deer jump the fence? 11: 1 
d) I Did the deer jumped the fence? IU 
[APPENDIX 10.5-241 
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Number: D/8 
Pre-test 
The dragon roared 
.................................................................................................................... ................................................... 
a) Roared the dragon? 
....................... . ... . .................. . ................................ ............................................... ............... 
b) Does the dragon roared? 
.......................................................................................................... . ......................................... 
C) Did the dragon roared2 
...................................................................................................................................................... 
d) Did the dragon roar? 
.................................................................................................................................................. 
[APPENDIX 10.5-251 
APPENDIX 10.6 
Post-test 
Word Game 
Name: 
[APPENDIX 10.6-11 
Hearing-Impaired Children and CAL 
Number: E/9 
Post-test 
21; ý00ý14,4 
This is a funny face 
. .................................................................................................................................................. 
a) Funny is this face? 
............................................................................................................................................... 
b) Is this a funny face? 
................................................................................................................................................... 
C) This a funny face is? 
...................................................................................................................................................... 
d) is this a funny face? 
.................................................................................................................................................... 
[APPENDIX 10.6-21 
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Number: E/10 
Post-test 
000 
The elf was nice to us 
a) 
................................................................................................................... 
was the elf nice to us? 
................................... 
b) 
................................................................................................................. 
Was the elf nice to us? 
................................... 
C) 
.................................................................................................................. 
Nice to us was the elf? 
.................................... 
d) 
................................................................................................................... 
Was the elf nice to us 
................................................................................................................... 
................................. 
................................... 
[APPENDIX 10.6-31 
Hearing-Impaired Children and CAL 
Number: E/11 
Post-test 
His name could be Fred 
0) 
................................................................................................................. 
Could his name be Fred? 
..................................... Q 
b) 
............................................................. . ............. .............. .................... 
Be his name Fred? 
.......... .......................... 
C) 
............................................................................................................... 
could His name be Fred? 
.................................... 
d) 
................................................................................................................. 
Could his name be Fred 
................................................................................................................. 
..................................... 
.................................... 
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Number: E/12 
Post-test 
Cats shall eat less 
a) 
............................................................................................................ 
Eat less shall cats? 
.......................................... 
b) 
............................................................................................................ 
shall cats eat less 
.......................................... 
C) 
............................................................................................................ 
Shall cats eat less? 
.......................................... 
d) 
............................................................................................................ 
Eat less shall cats 
............................................................................................................. 
.......................................... 
.......................................... 
[APPENDIX 10.6-51 
Hearing-Impaired Children and CAL 
Number: E/13 
Post-test 
.... . 
3L 
This car can go fast 
a) 
........................................................................................................ 
Fast can this car go? 
.............................................. 
b) 
....................................................................................................... 
Go fast can this car? 
............................................ 
C) 
................................. . ..................................................... . ........... .. 
This car fast can go? 
...................................... . ...... 
d) 
........................................................................................................ 
Can this car go fast? 
.................................................................................................... 
............................................... 
............................................... 
[APPENDIX 10.6-61 
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Number: E/14 
Post-test 
This girl might jump 
a) 
.............................................................................................................. 
might this girl jump? 
...................................... 
b) 
.................... . ...................................................................... . ......... . .... 
Might jump this girl? 
..... . ... . ........ . .......... . ..... 
C) 
............................................................................................................... 
Might this girl jump? 
....................................... 
d) 
........................................... . .......... ................................... . .......... ...... . 
Jump might this girl? 
............................................................................................................... 
.............. . ... .... ...... 
...................................... 
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Number: E/15 
Post-test 
Some snakes may bite 
.... . ................. . ......... . ....................... .............................. . ........ .......... . ............. . ... . .............. 
a) May some snakes bite 
................................................................................................................................................. 
b) May some snakes bite? 
............................................................... ....... . ..................... . ........ .......... . ... ........................... 
C) Bite may some snakes? 
..................................................................................... . ...................................................... ........ 
d) Bite some snakes may? 
..................................................................................................... . ............................... . .............. 
[APPENDIX 10.6-81 
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Number: E/16 
Post-test 
. fvp 6% 
Kids must wave 
a) 
............................................................................................... 
Must kids wave? 
....................................................... 
b) 
............................................................................................... 
Wave must kids2 
...................................................... 
C) 
................................................................................................ 
Must Kids wave2 
....................................................... 
d) 
............................................................................................... 
Wave kids must? 
............................................................................................... 
...................................................... 
....................................................... 
[APPENDIX 10.6-91 
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Number: Int/9 
Post-test 
I am looking at a muppet 
a) 
...................................................................... . .................................................... 
Am I looking at a muppet 
................. . ..... 
b) .......................................................................................................................... At a muppet am I looking? 
.......................... 
C) 
....................................................................................................................... 
Am I looking at a muppet? 
......................... 
d) 
............................................................................................................................. 
Muppet am I looking at? 
............................................................................................................................ 
.......................... 
.......................... 
[APPENDIX 10.6-101 
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Number: Int/10 
Post-test 
Fruit shall be eaten 
. 
a) 
. ......................................................................................................... 
Shall fruit be eaten? 
........................ . .................. 
b) 
...................................................................... 
Be eaten shall fruit? 
............................................. 
C) 
......................................................................................................... 
Shall fruit eaten be? 
............................................. 
d) 
.......................................................................................................... 
Fruit eaten shall be? 
......................................................................................................... 
............................................. 
............................................. 
[APPENDIX 10.6-111 
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Number: Int/11 
Post-test 
The glass could be breaking 
a) I Could be breaking the glass? 11: 1 
Could the glass be breaking? 11: 1 
C) I The glass be breaking could? 11: 1 
d) I Breaking the glass could be? 11: 1 
[APPENDIX 10.6-121 
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Number: Int/12 
Post-test 
Guitars will be playing 
a) 
....................................................................................................... 
will guitars by playing? 
............................................... 
b) ....................................................................................................... Playing guitars will be 
............................................... 
C) 
........................................................................................................ 
Playing guitars will be? 
............................................... 
d) 
........................................................................................................ 
Will guitars by playing? 
........................................................................................................ 
............................................... 
............................................... 
[APPENDIX 10.6-131 
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Number: Int/13 
Post-test 
The cowboys were Ming guns 
a) I Firiing guns were the cowboys? 11: 1 
b) I Were the cowboys Ming guns? I li 
C) I Were Ming guns the cowboys? 11: 1 
d) I Guns were Ming the cowboys? 11: 1 
[APPENDIX 10.6-141 
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Number: Int/14 
Post-test 
. ........ 
They are shaking hands 
...................................................................................................................................................... 
a) are they shaking hands? 
...................................................................................................................................................... 
b) Shaking hands are they? 
...................................................................................................................................................... 
C) Are they shaking hands2 
..................................................................................................................................................... 
d) Are shaking hands they? 
....................................................................................................................................................... 
[APPENDIX 10.6-151 
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Number: Int/15 
Post-test 
Boating can be fun 
.................................................................................................................................... 
a) Boating be fun can? 
...................................................................................................................................................... b) Can fun be boating? 
...................................................................................................................................................... 
C) Boating can fun be? 
....................................................................................................................................................... 
d) Can boating be fun? 
....................................................................................................................................................... 
[APPENDIX 10.6-161 
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Number: Int/16 
Post-test 
IAO 
- 
"". - 
Keys should be for locking doors 
a) I Should be for locking doors keys? 11: 1 
b) I Be for locking doors should keys? IU 
C) I Should keys be for locking doors? 11: 1 
d) I Locking doors should keys be for? 11: 1 
[APPENDIX 10.6-171 
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Number: D/9 
Post-test 
All lions roar 
. ...................................................................................................................................................... 
a) Does all lions roar? 
...................................................................................................................................................... b) Do All lions roar2 
................................................................................................................................................. 
C) All lions does roar? 
...................................................................................................................................................... 
d) Do all lions roar2 
....................................................................................................................................................... 
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Number: D/10 
Post-test 
E=l 
The train goes fast 
...................................................................................................................................................... 
a) Does the train go fast? 
.................................................................................................................................................... b) Do the train go fast? 
................................................... . .................. ................................ . .............. .............. . ........... 
C) Did the train goes fast? 
............ . ................... . ......................... . ..................................... ............... ...... . .... ........... 
d) Does the train goes fast2 
.......................................................... . .............. ......... . ................ ......... . ..... . ............ . ..... . ....... 
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Number: D/11 
Post-test 
Micky Mouse laughs 
..................................................................................................................................................... 
a) Does Micky Mouse laughs? 
...................................................................................................................................................... b) Do Micky Mouse laughs? 
...................................................................................................................................................... 
C) Does Micky Mouse laugh? 
............................................................ ........... . .................................................................. . ........ 
d) Do Micky Mouse laugh2 
....................................................................................................................................................... 
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Number: D/12 
Post-test 
The hen flapped its wings 
10 
a) 
...................................................................................................................................... 
Did The hen flap its wings 
................ 
b) ...................................................................................................................................... Did the hen flap its wings? 
................ 
C) 
...................................................................................................................................... 
Does the hen flapped its wings? 
................. 
d) 
...................................................................................................................................... 
Do the hen flap its wings? 
.................................................................................................................................... 
................ 
................. 
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Number: D/13 
Post-test 
%-p 
The octopus played in the sea 
a) I Did the octopus played in the sea? 11: 1 
Did The octopus play in the sea? I Ij 
C) I Do the octopus play in the sea? 11: 1 
d) I Did the octupus play in the sea? IQ 
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Number: D/14 
Post-test 
. Pl* 
jr 
Hands have fingers 
a) 
........................................................................................................................... 
Does hands have fingers? 
.......................... 
b) 
........................................................................................................................... 
Do hands have fingers 
........................... 
C) 
.......................................................................................................................... 
Does hand have fingers? 
........................... 
d) 
......................................................................................................................... 
Do hands have fingers? 
......................................................................................................................... 
........................... 
........................... 
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Number: D/15 
Post-test 
Cowboys wear hats 
a) 
................................................................................................... ........................ 
Do cowboys wear hats? 
...... ................... 
b) 
............................................................................................................................ 
Wear cowboys hats? 
.......................... 
C) 
............................................................................................................................ 
Does cowboys wear hats? 
.......................... 
d) 
............................................................................................................................. 
Do Cowboys wear hats? 
........................................................................................................................... 
......................... 
.......................... 
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Number: D/16 
Post-test 
The monkey danced quickly 
a) I The monkey did dance quickly? 11: 1 
Do the monkey dance quickly? 11: 1 
C) I Did the monkey dance quickly? 11: 1 
d) I Did the monkey danced quickly? 11: 1 
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Word Games (1) and (2) 
Answers 
Word Game (1) 
1. c 7. c 13. b 19. c 
2. a 8. c 14. d 20. a 
3. d 9. d 15. c 21. a 
4. d 10. d 16. b 22. b 
5. d 11. a 17. d 23. c 
6. b 12. c 18. b 24. d 
Word Game (2) 
1. b 7. b 13. b 19. c 
2. b 8. a 14. c 20. c 
3. a 9. c 15. d 21. b 
4. c 10. a 16. c 22. d 
5. d 11. b 17. d 23. d 
6. c 12. d 18. a 24. a 
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Demonstration Protocols 
Easy Intermediate Difficult 
STEP 1: Say 
Some people think it is 
difficult to make questions. It 
is difficult to put the words in 
the right order. I'm going to 
show you a way of making a 
sentence into a question 
STEP 2: Produce envelope 
and say: 
On the front of this envelope 
there is a sentence -a group 
of words which together mean 
something. A sentence should 
always begin with a capital 
letter and end with a full stop. 
This time the capital letter and 
the full stop are missing. You 
will see why later. 
STEP 3: Say to pupil 
Read the sentence on the front 
of the envelope 
STEP 4: Say and demonstrate: 
Inside the envelope there are 
some cards with words on 
them. I take the cards out and 
lay them on the table. Then I 
make a sentence which is 
exactly the same as the 
sentence on the envelope. 
(repeat if necessary) 
STEP 5: Say and 
demonstrate: 
To make a question, we need a 
question mark at the end. We 
find the question mark in the 
envelope marked "Store" 
STEP 1: Last time, you 
practised using the cards to 
make questions. Now I'm 
going to show you how to use 
the cards to make slightly 
more difficult questions. I will 
show you, then I will help you. 
STEP 2: Produce envelope 
and say: 
On the front of this envelope 
there is a sentence -a group 
of words which together mean 
something. A sentence should 
always begin with a capital 
letter and end with a full stop. 
This time the capital letter and 
the full stop are missing. You 
will see why later. 
STEP 3: Say to pupil 
Read the sentence on the front 
of the envelope 
STEP 4: Say and demonstrate: 
Inside the envelope there are 
some cards with words on 
them. I take the cards out and 
lay them on the table. Then I 
make a sentence which is 
exactly the same as the 
sentence on the envelope. 
(repeat if necessary) 
STEP 5: Say and 
demonstrate: 
To make a question, we need a 
question mark at the end. We 
find the question mark in the 
envelope marked "Store" 
STEP 1: Say 
Now you are going to use the 
cards to make a question. I 
will help you 
STEP 2: Produce envelope 
and say: 
On the front of this envelope 
there is a sentence -a group 
of words which together mean 
something. A sentence should 
always begin with a capital 
letter and end with a full stop. 
This time the capital letter and 
the full stop are missing. You 
will see why later. 
STEP 3: Say to pupil 
Read the sentence on the front 
of the envelope 
STEP 4: Say and demonstrate: 
Inside the envelope there are 
some cards with words on 
them. I take the cards out and 
Jay them on the table. Then I 
make a sentence which is 
exactly the same as the 
sentence on the envelope. 
(repeat if necessary) 
STEP 5: Say and 
demonstrate: 
To make a question, we need a 
question mark at the end. We 
find the question mark in the 
envelope marked "Store" 
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STEP 6: Say 
Notice that the question mark 
is red. The red question mark 
tells me to look at the word 
that is underlined in red. This 
word is important in making a 
question. So, I look for the 
card with the word underlined 
in red. The rule is: Turn over 
the card with the word 
underlined in red. 
STEP 6: Say and demonstrate: 
Notice that the question mark 
is in red. The question mark 
tells me to look at the words 
that are underlined in red. 
'niese words are important 
when we make a question. So, 
I look for the card with the 
words underlined in red. The 
rule is: Turn over the card 
with the words underlined in 
red. 
STEP 6: Say 
Notice that the question mark 
is red. The red question mark 
tells me to look at the word 
that is underlined in red. This 
word is important when we 
make a question. So, I look 
for the card with the word 
underlined in red. The rule is: 
Turn over the card with the 
word underlined in red. 
Notice that the card I turned 
over now has two words. 
STEP 7: Say. 
Notice that the word is now 
written in red. The rule is: 
Always move the red word 
to the front 
STEP 8: Now read the 
questions you have made 
Now answer the questions 
Notice that if we had put the 
capital and the full stop in this 
sentence, we would have 
finished with a capital in the 
middle of the question and a 
full stop and a question mark 
at the end. You know this is 
wrong. 
STEP 7: Say and demonstrate 
One of the words is written in 
red and it has moved down 
into a box. This tells me that 
this word is on a separate card 
in the envelope marked 
"Store". I find the card in the 
"Store" envelope. The rule is: 
Always move the red word 
to the beginning. 
To make a question, the red 
word always moves to the 
beginning of the sentence. 
Now, I put a paper over the 
red word in the box. If I read 
the words in a straight line 
above the pencil line, I will be 
reading the question. 
STEP 8: Now read the 
questions you have made 
Now answer the questions 
Notice that if we had put the 
capital and the full stop in this 
sentence, we would have 
finished with a capital in the 
middle of the question and a 
full stop and a question mark 
at the end. You know this is 
wrong. 
STEP 7: Say and demonstrate 
One of the words is written in 
red and is in a box. This tells 
me that this word is on a 
separate card in the envelope 
marked "Store". I find the 
card in the "Store". The rule 
is: 
Always move the red word 
to the beginning. 
To make a question, the red 
word always moves to the 
beginning of the sentence. 
Now, I put a paper over the 
red word in the box. If I read 
the words in a straight line 
above the pencil line, I will be 
reading the question. 
STEP 8: Now read the 
questions you have made 
Now answer the questions 
Notice that if we had put the 
capital and the full stop in this 
sentence, we would have 
finished with a capital in the 
middle of the question and a 
full stop and a question mark 
at the end. You know this is 
wrong. 
&: \phd2\app\protocol 
[APPENDIX 11.1-21 
APPENDIX 11.2 
Instructional Curriculum Maps 
Pupil will demonstrate 
Lifelong the transforrýa-atýion of- 
objective syntactic structures 
more accurately 
A The pupil will choose 
to produce transform 
sentences with 100% 
accuracy 
Target objective 
Given a declarative kernel 
sentence, the pupil will 
demonstrate how to change 
it into a question 
Target objectives 
Figure I Overview of ICMs with lifelong objective and supporting target objectives 
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Given a declarative 
kernel sentence, the 
pupil willdemonstrate 
how to cFanFue it-into 
a question 
A Pupil will choose to 
produce W-q-yeýtion 
sentence with 100% 
accuracy 
s will c Ditalls 
tzpfilýst letter of the 
hoppingword 
Pupils will move 
the helping word 
to the first position 
In the sentence 
Pupils will chang 
the period to a7 
----- ------ 
I ------------------- 
-------- -------------------------- 
i 
w 11 discriminate p u p il i 
If the sentence does not t w 
een 
sentences which b e 
have a helping word, the have a helpingword and Identify hopping wordsý pupil will select one those that do not 
J 
Pupils will identi 
d l d 
Pupils will identi 
be w? rds: 
Pupils will identity 
-Do worTS-. mo a wor s: 
can, could, will am, is, are, was do, does, did 
would, shall, were 
should, may 
might, must 
L --------- ------------------------------------- 
---- - ----t 
------ ---------- 
If the verb is In If the verb is in the present tense, 
---- --------- 
I 
If the verb Is in 
the present tense, I the past tense, plus's' (singular the pupil will and 
has no ending I 
subject), pupil select did will select does - 
(1, you, plural 
subject) pupil 
Using the 'do" word 
pfidst he pu re plus-t-Fe-pure present t 
, will select do presen orm form of the verb of the verb plus the present f b 
------ `=== 
Torm o the ver 
------------------ 7 
F- = ------ --- --- -- Pupil will demonstrate - - - - - - i Pupil will discriminate - - - - - Identity and converting nv e rfl rr eg uTar how to co 
fv b tt 
I between ve r 6 sWn UFe 
es tt tenses enses o er s pas pr en ense, progressive 
into pure present form tense and past tense 
------------------- 
Figure 2 Level 1 ICM for question fonnation 
Transforming kern4l 
sentences i 
icms 
--------------------- ---------- -------- --- 
P Pfi s 11 ercaNitatise %h 
IrswtI'etdIe 0t Oe 
former first word 
(unless It is a proper 
name) 
Pupil will demonstrate 
that in sentenc-e-s-in-cTudin both modals andbe- ing, 
L 
modal takes precedence 
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Pupils will discriminate 
between verSilin -the 
present tense, progress! 
tense and past tense 
Pupil will Identify Pupil will Identi Pupil will identify present tense verbs progessive tense past tense -ve-rT)-S 
II 
verbs 
II 
Pupil will state Pupil will ldenýi I Pupil will Identi 
that a verb in the regular veWrthj irregular verbs in the 
progressive tense past tense pasttense 
contains a be 
word + ing 
Entry ski I Is 
Pupil will classi 
verbs 
Figure 3 Level 2 ICM for question fonnation: identifying verb tenses 
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Demonstration Questions 
Level Demonstration questions 
Easy the boys are at home 
the cow is under the tree 
there are boats on the river 
fires are hot 
Kate is a quiet girl 
Mummy's hat is green 
Intermediate they were running away 
the horse is jumping a wall 
we are sleeping quietly 
the aeroplane is flying 
two teachers were laughing 
Daddy is eating ice-cream 
Difficult the bird flies away 
Tom opened the door 
the man throws the ball 
the teachers went home 
Ben saw the train 
fish swim in the river 
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Test statements and pupil responses 
Statementfor transformation Pupil attempted transformation 
Mrs Fulton is in school today is Mrs Fulton in school today? 
There are chairs in the room are there chairs in the room? 
It is Friday today is it Friday today? 
There are boys in the school are there boys in the school? 
It is raining outside is it raining outside? 
The children were running were the children running? 
Mrs Fulton was driving her car was Mrs Fulton driving her car? 
The boys were picking apples were the boys picking apples? 
Boys wear trousers wear boys trousers? 
Mrs Fulton bought a new coat a Mrs Fulton bought a new coat? 
The boys went to the shop did the boys to the shop 
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Teacher Courseware Evaluation 
(1) Prototyping Stage 
Personal details 
Your Name: Position: 
Name of Telephone 
School. number- 
School Fax number 
Address: 
Post code. 
Program operation 
Strongly Agree Disagree Strongly 
agree disagree 
The system for printing pupil results was easy to use Jj1: 1 j 
Comments: 
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2. Language 
The reading level of the program was appropriate for 
my pupils in the following areas: 
program instructions 
0 program aims 
0 tutorial text 
* demonstration of question formation 
* pupil practice question formation 
Comments: 
Teacher Evaluation 
Strongly Agree Disagree Strongly 
agree disagree 
3. User controls 
1 Learriers coped adequately with the mouse to navigate 
around the course 
2 Lzarners coped adequately with the mouse to move 
text on the screen 
3 When a learner got stuck it was obvious to me how to 
help him/her solve the problem 
4 When a learner got stuck he/she tended to solve the 
problem themselves 
Comments: 
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4. Screen design 
1 General presentation (layout, amount of material on the 
screen) was good 
2 The text was easy to read 
3 Screen layout (position of buttons, title bars, 
instructions etc. ) was appropriate 
4 The use of colour was appropriate 
5 The graphics helped motivate my pupil(s) 
Comments: 
Teacher Evaluation 
Strongly Agree Disagree Strongly 
agree disagree 
5. Instructional features 
I The use of the 'gamewas motivating for my pupils 
2 The subject matter (question formation), was of 
interest to my pupils 
3 The subject matter was of relevance to my pupils 
Comments: 
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Pupil Courseware Evaluation 
(1) Prototyping Stage 
Personal details 
Tick (, () a face 
((Dg @9 0) 
The mouse was easy to 
use 
2 The buttons were easy 
to use 
3 The pictures were 
n 
good 
4 The colours were nice 
5 1 like words that look like this 
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6 1 like words that look like this 0 @ 
7 1 like words that 
look like this 
The game was fun 
Tick (%t) one: 
The game helps me to: 
* make questions (Is the dog happy? ) 
0 make a sentence (The dog is happy) 
play 
'I feel like' (tick (%I) one) : 
Ll 
Ll 
Ll 
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Observers' Courseware Evaluation 
(1) Prototyping Stage 
Pupil details 
1. User controls 
1 Learners coped adequately with the mouse to navigate 
around the course 
2 Learners coped adequately with the mouse to move 
text on the screen 
3 When a learner got stuck he/she tended to solve the 
problem themselves 
4 Learners coped with each of the Toolbox buttons 
effectively: 
* Move text 
o Capitalise 
9 Decapitalise 
L) Ll Ll Ll 
Ll Ll Ll Li 
Ll Ll Li Ll 
L) Ll Ll Ll 
Ll Ll Ll L) 
Ll Ll Ll Ll 
Ll Ll Ll Ll 
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* Question mark- 
o Erase 
* Accept 
Comments: 
Teacher Evaluation 
t:: i 
2. Unguage Strongly Agree 
Disagree Strongly 
agree disagree 
I The reading level of the program was appropriate for 
pupils 
Comments: 
3. Screen design Strongly Agree Disagree Strongly 
agree disagree 
1 General presentation (layout, amount of material on the 
screen) was liked 
2 Pupils found the text was easy to read 
Comments: 
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4. Instructional features 
I Pupil seemed interested in the Game 
2 Pupil persevered in using the Game 
3 There was a sufficient number of demonstration 
examples 
Comments: 
u 1: 1 u 1: 1 
5. Documentation 
I Pupils coped with completing the Pupils evaluation 
questionnaire (Prototyping stage) 
Overall comments/areas for amendment: 
u 
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Teachers' Manual 
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Welcome 
Teachers'Manual 
Welcome to Escape from the Haunted Castle, a computer assisted learning (CAL) 
game which we hope is both fun to use and educational for your pupils. We have 
produced the game as part of a research project into the effectiveness of computer 
assisted learning as a teaching medium, and have designed the program specifically 
for hearing-impaired children because we felt that too few programs have been 
made that cater for their needs. Also, we felt, instinctively, that given the very 
visual nature of CAL, hearing-impaired children might be a group that particularly 
benefit from learning delivered by this format. Since the learning of syntax is such a 
key development area for deaf children, we have concentrated on this aspect of 
language learning. We would have liked to have produced a program on all the 
important elements of syntax learning, but this would have been well beyond the 
project's budget. Limited funds have forced us to concentrate on only one aspect of 
syntax, namely, question formation. Given the importance of children being able to 
ask questions in a classroom environment, we feel that this was an appropriate 
choice of subject. 
We hope, however, that if the impact of the program is positive (educationally, as 
well as, hopefully, being liked by teachers and pupils), then it may pave the way for 
a more comprehensive suite of programs in the future. 
We hope that you are able to sit alongside the researcher to assist your pupils if they 
should run into difficulties, and that you will have the time to evaluate the program 
afterwards. 
Your help in agreeing to co-operate with the project is very much appreciated by the 
development team, and is central to giving the project a chance of success. 
Introduction 
a) Aim 
The aim of the program is to help hearing- impaired pupils transform basic, 
sentences into questions, and to encourage them to show an interest in this process. 
b) Objectives 
By the end of the program pupils should (with total accuracy) be able to: 
transform a sentence at the easy level (shift verbs to the beginning of the 
sentence, capitalise the verb, decapitalise original starting word and add a 
question mark to the end); 
transform a sentence at the intermediate level (shift auxiliary verb to the 
beginning of the sentence, leaving the main verb in its original place, capitalise 
the auxiliary verb, decapitalise the original starting word and add a question mark 
to the end); 
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transform a sentence at the difficult level (produce a correct tense of the verb 'do' 
and put it at the beginning of the sentence; change the tense of the main verb into 
its appropriate form or, if irregular, produce the correct form of the irregular verb; 
put the 'do' word at the beginning of the sentence, capitalised; decapitalise the 
original starting word and add a question mark to the end). 
Loading instructions 
The program will be loaded by the researcher. 
Program Philosophy 
If learning language becomes as abstract activity, divorced from its active use in the 
real world situation, then it cannot be learned effectively. Teachers of the deaf have 
understood this for many years and try to use materials and situations which have 
relevance and immediacy to their pupils so that language learning becomes an 
exciting activity. 
Hearing-impairment, however, obviously makes this process an arduous and 
difficult one for many children, especially those with severe hearing-impairment. 
Furthermore, with most deaf children being mainstreamed there is not always the 
time available for one-to-one language coaching that most teachers would like. 
This is where we feel a CAL program could help enormously. 
The program will be able to offer numerous examples of sentence transformation to 
reinforce leaming. Yet it will not be a drill and practice program in the traditional 
sense. We believe that too many CAL packages have been created at this level. 
Escape ftom the Haunted Castle will offer the children a game and therefore a 
challenge. By trying to 'crack the code', that is, transform basic sentences into 
questions (at increasing levels of difficulty) they will be able to progress from room 
to room and eventually escape from the castle. Hopefully, the nature of the 
challenge, and the graphics and simulations on display, will maintain interest and 
attention. 
Above all, the pupils will be in control. Clicking on special buttons will allow the 
pupil to 'drop down' into hidden parts of the course where they can get tips and help 
on solving the transformation problem. This help will mainly comprise simulations 
(where words move and capitalisation and decapitalisation of words takes place) so 
that the child can see how a transformation is performed. More buttons allow the 
simulation to be repeated as many times as needed. Then a 'Try it' button allows the 
pupil an opportunity to practice on a transformation themselves before returning to 
the Game, to solve the transformation. 
The program will offer several problems at the most basic (easy) level of 
transformation so that all pupils will have the opportunity to achieve some success. 
If they are unable to complete the Game they can Exit and will be rewarded with 
some positive encouragement on what they have just accomplished. 1bus 
confidence and motivation can, hopefully, be maintained and even boosted. 
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Structure 
Title 
I 
Course 
Introduction 
Course 
Menu 
Using the 
Toolbox Game 
Teachers'Manual 
UNIT I UNIT 211 UNrr 31 
Hopping words Action words 'Do' word 
I 
Plan of Castle 
Figure 1: Course structure 
The structure of the program is essentially quite simple. After some instructions on 
using the course, the pupil is presented with an interactive Game. Advanced 
learners might be able to solve the syntax problems set and never have to 'drop 
down! into other parts of the course. It is likely, however, that many will seek access 
to some or all of the Units presented in Figure 1. The provision of 'buttons' allows 
the learner to navigate backwards and forwards between the Game and Units but not 
from one Unit to another (as this might only cause confusion). 
Pupil Support 
The program is designed to be as supportive to the pupil as possible. Before 
commencing the course some coaching in using the mouse (for pointing and clicking 
on objects to activate them) will be given by the researcher. Large sections of the 
course itself (the Units) are designed as a help facility so pupils can achieve success 
in the Game. 
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It is recognised, however, that these levels of support may not go far enough, 
particularly for pupils whose language development may be lagging, or who may be 
uncomfortable with using computers. It is requested, therefore, that in the case of 
language difficulties that you the teacher be present while the pupil is using the 
program to give moral support and to assist with any queries related to language 
which may arise. In the case of technical difficulties, the researcher will be on hand 
to help with navigational problems or confusion about the meaning of particular 
buttons, etc. 
Evaluation 
As well as assessing the impact of the program on pupil learning, we are also 
anxious to know what both pupils and you, the teacher, thought about it. We will 
therefore provide you with an Evaluation sheet which we hope you will find time to 
complete. Your comments will be treated in the strictest confidence, and will 
provide us with ideas for improving any future versions of the Game. 
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Pupil Guide 
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Escape from the Haunted Castle 
What is it? 
This is a computer game. You are trapped inside a haunted castle and 
have to get out. But take care! There are ghosts about! 
How does it work? 
To get out you must open the door of each room in the castle. To 
open a door you change a sentence into a question: 
The cow is brown 
Is the cow brown? 
If you make a correct question the door opens and you go into the 
next room. But the game gets harder as you go! 
If you need help there are 'buttons' you can press like this 
Each button takes you to some help. 
After you have had the help, you go back to the Game. 
To leave the Game, press the button 
Don't worry if you get stuck. Your teacher will be there to help as well. 
Good luck! 
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Level 2 Flowcharts 
Course Introduction 
Flash Enter button 
N 
Overlay text 
Wait 5 secs. Enter button 
pressed? 
(Continue this 
branching to end of Unit) 
Welcome toThe 
Haunted Castle'! 
Make this: 
The castle is big 
Into a question 
Is the castle big? 
Graphic of lst room 
Overlay 
Overlay 
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Click Enter 
button 
Heating-Impaired Children and CAL 
A door opens and you 
are into the next room 
through all the 
n and you are out! 
For Help, press one of 
these 
iopping 
1w 
Flash Hopping 
button 4 times 
N 
Level 2 Flowchart Introduction 
Unit 1 
1 
Flash Game 
Ghosi appears 
But look out for ghosts! 
Simulate opening door 
Flash Hopping button 4 times 
Button pressed9 
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To Game 
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Using the Toolbox 
Flash Enter button 
(Continue this 
branching to end of Unit) 
Level 2 Flowchart 
From 
Introduction 
IF 
To change 
words you 
need a 
Toolbox 
-I 
Click Enter 
button 
Toolbox appears 
Overlay text 
'V Enter button clicked? 
Ny Wait 5 secs. Enter button 
pressed? 
This is the 
Toolbox Flash this Toolbox area 4 times 
I 
'lliese are Flash each button in turn 
Toolbox twice 
buttons 
[APPENDIX 13.3b-11 
Hearing-impaired Children and CAL Level 2 Flowchart., Toolbox 
Pause 3 seconds 
Overlay 
In presentation area 
Wait 3 secs. then underline 
T, T and space after red 
Replica of sentence appears on 
next line below it 
Move pointer to'is'. 
Change colour of 'is' 
Move pointer to cap. buttn. 
Flash 'capitalise' button 4 
times. Capitalise the T 
Move pointer to 'The' 
Change colour of word. 
Move pointer to decap. btn. 
Flash decap button 4 times 
Decap. word to'thel 
(APPENDIX 13.3b-21 
Hearing-impaired Children and CAL 
I 
But this is a 
question 
I 
looks better! 
We think this is 
I 
Ycsý this is 
right! 
Level 2 Flowchart. - Toolbox 
Flash'74 times; 
move pointer to 
? btn. 
then place ? at 
end of sentence 
Move pointer to tick 
buttn. 
then flash 
Tick button 4 times 
Put vl at end of 
sentence 
-Y--<>Look 
at this again? 
N 
To Game 
[APPENDIX 13.3b-31 
APPENDIX 13.3c 
Level 2 Flowchart 
Game 
Easy Level (Rooms 1& 2) 
1 
level) 
From Course Menu 
routine 
Unit 1 
Exit? 
N 
Map He-. lp9 
Make th; linto a 
Click on these 
1st time round Do you want help? 
only 
I 
NIY clicked' 
Click on these FlashA 
Do you want help? 
Solved 
transformation? 
Present sentences in 
presentation and working 
areas. Flash working area 
Wrong line 
clicked? 
Flash ývorking area 
Flash Help button 4 times 
[APPENDIX 13.3c-11 
Hearing-impaired Children and CAL Level 2 Flowchart: Game 
Y 
Corr ct? 
Well do 
[APPENDIX 13.3c-21 
, Next room 
Rearinkimpaired Children and CAL Level 2 Rowchart. Game 
Intermediate Level (Rooms 3& 4) 
Exit ro 
Present sentences in 
presentation and working 
areas. Flash working area 
wrong line clicked? 
Flash working area 
Solved transfonnation? 
Matching variables? 
[APPENDIX 13.3c-3] 
Hearing-impaired Children and CAL Level 2 Flowchart: Game 
Y 
Correct? 
Well done! 
3 small letter Present 
4 Action words answer 
(-ing) do not move 
zocore =I lzýcoru = 
+ 
1+1 
Next room 
[APPENDIX 13.3c-41 
Hearing-impaired Children and CAL Level 2 Flowchart. Game 
DiMcult Level (Rooms 5,6 & 7) 
Rooms 5,6 &7 
Exit routine 
Exit? 
Present sentences in Pres. 
and working areas. 
Flash working area. 
Flash worldng area 
Solved tranformation? 
Matching variables? 
Wrong line 
clicked? 
Click on 
these 
[APPENDIX 13.3c-51 
Hearing-impaired Children and CAL Level 2 Flowchart: Game 
I 
Y 
1 Note to programmer: (Supply the correct version of Do, Does, Did) 
3 The s or es must be taken away 
To start of 
section 
Correct? 
I 
Well done! 
Next room 
<>Room 
7 completed? 
I 
Present graphic of outside castle 
To Exit routine 
[APPENDIX 13.3c-61 
___________________ 
+ 
APPENDIX 13.3d 
Level 2 Flowchart 
Unit 1- Hopping Words 
are'hopping Flash hopping words I 
list 
.1 When clicked, present on a hopping 
sentence with h-word 
in both presentation & 
working areas -+ graphic 
make a question 
)ping words Simulate pointer moving to & 
ve clicking on h-word (in 
working area). Highlight h- 
word 
Click this button 
Move pointer to 'move' butn. 
Flash 'move' button 4 times 
Move h-word to start of 
sentence in working area. 
Dehighlight word 
Move pointer to h-word 
Highlight h-word. 
this button Move pointer to capitalise 
button. (present text). 
Flash button 4 times 
Capitalise the letter. 
Dehighlight the word 
[APPENDIX 13.3d-11 
Hearing-impaired Children and CAL 
Click this button 
Click this button 
Repeat until 
return to Game 
Display & 
do new 
Click on a 
hopping word 
N 
Select move Select lect 
hopping hopping question 
E: 
pita 
word word mark 
Let me do it 
Level 2 Flowchart: Unit 1 
Move pointer to word with 
capital letter in 
middle of sentence. 
Highlight word. Move pointer 
to decap. button. (present text) 
Flash button 4 times. 
Decapitalise the letter. 
Dehighlight word 
Flash cursor bar 4 times 
at point beyond end of 
sentence. Sim. pointer 
moving to ? button. 
Supply q mark 
Remove cursor bar 
to 40 
y Wait 4 secs: hopping 
word selected? 
II ISelect 
decapitalise 
=10 
new to 
Select 
Accept it 
[APPENDIX 13.3d-21 
Hearing-impaired Children and CAL Level 2 Flowchart., Unit 1 
Present feedback & 
correct version of 
sentence in working 
area to right of 
learners! s attempt 
Question-judging: feedback responses 
Learner error Systemfeedback System response 
Wrong variable moved Hop this word instead Underline hopping word 
Hopping word moved but not 
capitalised 
Capital letter Underline first letter of hopping 
word 
Mid-sentence word not de- 
capitalised 
Small letters 
(except names e. g Tom) 
Underline mid-sentence capital 
letter 
No question mark at end of 
sentence 
? mark Underline full stop 
Hopping word not moved Hop this word Underline hopping word 
None Well done! 
[APPENDIX 13.3d-31 
APPENDIX 13.3e 
Level 2 Flowchart 
Unit 2- Action Words 
are action Flash action word list 
on an action When clicked, present 
sentence with a-word in 
both presentation & working 
areas -+ graphic 
Simulate pointer moving to & 
To make a question clicking on h-word (in 
the hopping word working area). Highlight h- 
moves word 
this button 
Move pointer to'move'buta. 
Flash'move' button 4 times 
Move h-word to start of 
sentence in worldng area. 
Dehighlight word 
Move pointer to h-word 
I-fighlight h-word. 
this button Move pointer to capitalise 
button. (present text). 
Flash button 4 times 
Capitalise the letter. 
Dehighlight the word 
[APPENDIX 13.3e-11 
Hearing-impaired Children and CAL Level 2 Flowchart. ý Unit 2 
Click this button Move pointer to word with 
capital letter in 
middle of sentence. 
Highlight word. Move pointer 
to decap. button. (present text) 
Flash button 4 times. 
Decapitalise the letter. 
Dehighlight word 
Click this button Flash cursor bar 4 times 
at point beyond end of 
sentence. Sim. pointer 
moving to ? button. 
Supply q mark 
Remove cursor bar 
The action word 
does not move 11ighlight action word 
at point beyond end of 
sentence. Sim. pointer 
moving to ? button. 
Supply q mark- 
Remove cursor bar 
sentence 
Repeat until 
return to Game 
Display 
I IN=o I 
[APPENDIX 13.3e-21 
Heating-impaired Children and CAL 
*I Move 
Level 2 Flowchart., Unit 2 
Click on a 
hopping word 
Ny Wait 4 secs: hopping 
word selected? 
Select jSelecý Selec 
capitalise di talise Acce 
Request new Return to 
sentence Simulation 
N=6 
Y 
---L- Presentfeedback & done! 
correct version of 
sentence in working 
area to right of 
learriers's attempt 
it 
[APPENDIX 13.3e-3] 
Heating-impaired Children and CAL Level 2 Flowchart: Unit 2 
Question-judging: feedback responses 
Learner error System feedback System response 
Wrong variable moved Hop this word instead Underline hopping word 
Hopping word moved but not 
capitalised 
Capital letter Underline first letter of hopping 
word 
Mid-sentence word not de- 
capitalised 
Small letters 
(except names e. g Tom) 
Underline mid-sentence capital 
letter 
No question mark at end of 
sentence 
? mark Underline full stop 
Hopping word not moved Hop this word Underline hopping word 
Action word selected for 
moving 
No, these words do not move Highlight action word 
None Well done! 
I 
[APPENDIX 13.3e-4] 
APPENDIX 13.3f 
Level 2 Flowchart 
Unit 3 -'Do' Words 
Present sentence 
ing 
Present 
. hopping word list 
Wait 12 secs; learner input? 
Y 
Answer? 
I N. 
Correct! There is 
no hopping word 
what do we 
Wait 4 secs. 'Roll up 
h-word list 
We use a'D'word Wait 4 secs. Present d-word 
I 
list 
[APPENDIX 13.3f-11 
Throughout this Look at this 
section wait 5 secs; sentence 
if Enter button not 
activated, give 
'Click Entee statement I 
Hearing-impaired Children andC4L 
Click on aD' 
Which'D'word 
do we use? 
I Do, Did, Does example sentences 
Level 2 Flowchart: Unit 3 
When clicked, present same 
sentence with d-word in it, in 
both presentation and working 
areas 
Do 0 Does * Did 0 
transformations transformations transformations 
N=6 
I IN=6 I IN=6 
I climb trees 
You climb trees 
Boys climb trees 
Highlight subject 
in each sentence: 
Display: 'You, 
Me, some. 
A boy climbs 
trees 
CA boy'. 
'One' 
II 
Highlight verb. Highlight verb. 
Display: 'Now' Display:! Now' 
ie boys climbed 
es 
boy climbed 
ffighlight'Boys' 
and'A boy'. 
Display: 'Some' 
and'One' 
verb. 
'In the 
Choose a different 
D'word 
Do, Does 
and 
Did trans- 
formations to 
use similar 
sentences eg 
'Boys climb' 
A boy climbs 
Leave all 3 
kinds on 
screen for 
reference 
Disenguage 
'More' 
button until 
Does and 
Did 
sentences 
presented 
[APPENDIX 13.3f-21 
Hearing-impaired Children andCAL Level 2 Flowchart: Unit 3 
<>-Same19 
word selected twice I in a row? 
Each Do, Does, Did example selected? 
Again? 
More examples? 
2 Demonstration Transformation of Do, Does and Did sentences 
.. 3resent 0 Present 0 
sentence for Do sentence for Does 
ransformations transformations 
'4=6 N=6 
Provide Provide 'DO at ProvideDoes' at 
relevant beginning of beginning of 
D word sentence sentence 
at start 
I 
hesent 0 More 
sentence for Did sentei 
xansformations 
N=6 
Provide'Did'at 
e beginning of 
the sentence 
I 
Present 
copy of 
sentence 
to line below 
original 
Move pointer to 
original starting 
word. Change 
colour of word 
Move pointer to 
decap butn. Flash 
4 times. Decap word 
Move pointer to 
words ending in sled 
Change colour of sled 
Move pointer to X 
btn. Flash X button 
4 times. Remove sled 
[APPENDIX 13.3f-31 
Hearing-impaired Children andCAL Level 2 Flowchart: Unit 3 
Highlight the'? 
Highlight Tick button. 
Move pointer to, ( button 
Flash /button 4 times 
Place ( at end of sentence 
To start of section 
ice 
ple selected? 
3 Learners' own transformations 
Sentence in both 
sentence presentation and 
I 
working areas 
Flash Toolbox 
;e the buttons and 2nd sentence change 
I 
[APPENDIX 13.3f-41 
Hearing-impaired Children andCAL Level 2 Flowchart: Unit 3 
Display 
message: 
'Click a button' N Wait 6 secs: Learner input. ) 
and flash 
Toolbox 3 
\j/ Accept clicked? 
Y 
Present correct 
version of 
sentence 
Present random selection from Data Structure 
[APPENDIX 13.3f-51 
Question judging and Feedback 
Hearing-impaired Children andCAL Level 2 Flowchart: Unit 3 
a) 'Do' transformations: question judging and feedback 
Matching variables? 
2 
'ou Wo ds here['\> 
I-ould-10 
Ihavle 
small 
F; ýý 
'Do' 
YYYYIy 
N 
Retum. to'Let me see it' 
[APPENDIX 13.3f-61 
Hearing-impaired Children andCAL Level 2 Flowchart., Unit 3 
b) 'Does' transformations: question judging and feedback 
N 
Retum to'Let me see it' 
* Nos ores 
[APPENDIX 13.3f-71 
Hearing-impaired Children andCAL Level 2 Flowchart: Unit 3 
c) 'Did' transformations: question judging and feedback 
N 
Retum to'Let me see it' 
* No ed 
[APPENDIX 13.3f-81 
Hearing-impaired Children andCAL Level 2 Flowchart: Unit 3 
(i) Do words 
Learner error System feedback System response 
Non hopping word selected No, there is no hopping word 
here 
Present hopping word list 
Mid-sentence word not de- 
capitalised 
Small letters Underline mid-sentence capital 
letter 
No question mark at end of 
sentence 
? mark Underline full stop 
Does selected No, Do is needed Underline Does 
Did selected No, Do is needed Underline Did 
None Well done! 
(ii) Does words 
Learner error System feedback System response 
Non hopping word selected No, there is no hopping word 
here 
Present hopping word list 
Mid-sentence word not de- 
capitalised 
Small letters Underline mid-sentence capital 
letter 
No question mark at end of 
sentence 
? mark Underline full stop 
Do selected No, Does is needed Underline Do 
Did selected No, Does is needed Underline Did 
s not removed No s Underline s 
es not removed No es Underline es 
None Well done! 
[APPENDIX 13.3f-91 
Rearing-impaired Children andCAL Level 2 Flowchart: Unit 3 
(iii) Did words 
Learner error Systemfeedback - System response 
Non hopping word selected No, there is no hopping word 
here 
Present hopping word list 
Mid-sentence word not de- 
capitalised 
Small letters Underline mid-sentence capital 
letter 
No question mark at end of 
sentence 
? mark Underline full stop 
Do selected No, Did is needed Underline Do 
Does selected No, Did is needed Underline Does 
d not removed No d Underline d 
ed not removed No ed Underline ed 
None Well done! 
[APPENDIX 13.3f-101 
APPENDIX 13.3g 
Level 2 Flowchart 
Exit Routine 
Retum to Game 
se you sure you want to Exit? 
Present score 
Present image of Castle 
)verlay graphic of bomb 
'plunger' and'bang! button 
then present text 
Flash screen x2 to suggest 
explosion 
Crumble image of castle 
Rubble image of castle 
END 
[APPENDIX 13.3g-1] 
APPENDIX 13.3h 
Map of Castle 
Dining Hall Main Hall 
Kitchen King's bedroom 
Guard room 
Courtyard 
Prison 
Out! 
[APPENDIX 13.3h-11 
APPENDIX 13.4 
Data Structures 
Table 1 Kernel sentences at the Easy, Intermediate, and Difficult levels of 
transformation for each level of the Game and word position (N=7) 
Level Room State Sentence and Position 
1 2 3 4 
Easy Prison Start There are chains on 
the wall 
After tools Are there chains on 
the wall 
After accept 
activated 
Are there chains on 
the wall 
Guard room Start Guards can be very big 
After tools Can guards be very big 
After accept 
activated 
Can guards be very big 
Inter- 
mediate 
IGtchen Start The cook should be cooking a 
pig 
After tools Should the cook be cooking a 
pig 
After accept 
activated 
I 
Should the cook be cooking a 
pig 
? 
[APPENDIX 13.4-11 
Hearing-Impaired Children and CAL Data Structures 
Inter- Dining room Start The king is eating his 
mediate dinner 
(cont. ) 
After tools Is the king eating his ? 
dinner 
After accept Is the king eating his ? 
activated dinner 
Difficult Main hall Start Ghosts hide in secret 
places 
After tools Do ghosts hide in secret ? 
places 
After accept Do ghosts hide in secret ? 
activated places 
King's Start The king sleeps in a large 
bedroom bed 
After tools Does the king sleep in a large ? 
bed 
After accept Does the king sleep in a large ? 
activated bed 
Yard Start We escaped into the yard 
After tools Did we escape into the yard ? 
After accept Did we escape into the yard ? 
activated 
[APPENDIX 13.4-21 
Hearing-Impaired Children and CAL Data Structures 
Table 2 Sentences containing modals and variations of the verb to be and type and 
location of graphics for Unit 1: Hopping words, 'Let me see it' (simulation) and 'Let 
me do it' (practice) 
Sentence File location 
Variable 1 Variable 2 Variable 3 
I My rabbit is fat 004 
2 Sam is sad 012 
3 am not like this 088 
4 am scared of skulls 117 
5 Chairs are nice to sit in 085 
6 There are a lot of legs 118 
7 My mum was sad 037 
8 My snail was surprised 016 
9 Tom will feel sick 013 
10 Cats will drink milk 158 
11 Turkeys were good to eat 092 
12 The dog and eat were good friends 143 
13 The turkey can smile 095 
14 1 can see a shark 034 
15 This cow could be surprised 084 
16 This man could be a policeman 003 
17 The dog would bark- a lot 070 
18 The bat would flap its wings 099 
[APPENDIX 13A-31 
Hearing-Impaired Children and CAL Data Structures 
19 This bear should be happy 026 
20 This man should smile 010 
21 1 shall play tennis 038 
22 1 shall laugh 043 
23 The man may mow the lawn 045 
24 Cowboys may be angry 068 
25 The hen might be hungry 082 
26 The man might have a gun 014 
27 The cooks must help the cat 030 
28 An animal must havelegs 027 
[APPENDIX 13.4-41 
Hearing -Impaired Children and CAL Data Structures 
Table 3 Sentences containing action verbs and location of graphics for Unit 2: 'Let 
me see it'(simulation) and'Let me do it'(learner practice) 
Sentence File location 
Variable I Variable 2 Variable 3 
1 The bear is waving 001 
2 Our friend is sitting on a chair 056 
3 1 am a laughing pumpkin 115 
4 1 am talking to my dad 113 
5 These men are talking 105 
6 Some cats are being naughty 131 
7 Dad was cleaning the house 005 
8 Ourdog was barking 007 
9 My mum will be sitting at her desk 017 
10 My uncle will be pulling a face 046 
11 The bandages were covering him 112 
12 The mice were looking at the cat 132 
13 A nose can be good for smelling 067 
14 Our dog can be sitting down 047 
15 The old man could be praying 048 
16 He could be smiling 020 
17 The man would be waving 121 
18 The dog would be guarding his bowl 116 
19 My granddad should be waiting for a bus 049 
[APPENDIX 13.4-51 
Hearing-Impaired Children and CAL Data Structures 
20 This man should be lying on the floor 050 
21 1 shall be smiling 002 
22 1 shall be wearing a mask 119 
23 This man may be laughing at the 
joke 
069 
24 The rabbit may jump 157 
25 The man might be singing 072 
26 My uncle might be waving 076 
27 The whale must be swimming 064 
28 The walker must be resting on the 
rocks 
083 
[APPENDIX 13.4-61 
Hearing-Impaired Children and CAL Data Structures 
Table 4a Example sentences, with supplementary emphasis for Unit 3, appropriate 
for transforming into Do, Does, and Did words 
Do Does Did 
I climb trees A boy climbs trees The boys climbed trees 
You climb trees A boy climbed trees 
------ 
Boys climb trees 
-- ----------- ----------------- --- --------------- 
Me Some 
You Now One Now One In the past 
Some 
2 1 sharpen the pencil The girl sharpens the pencil We all sharpened the pencil 
You sharpen the pencil He sharpened the pencil 
They sharpen the 
------ 
pencil 
-- ----------- ----------------- --- --------------- 
Me Some 
You Now One Now One In the past 
Some 
3 1 drop the cup My teacher drops the cup My friends dropped the cup 
You drop the cup Tom dropped the cup 
------ 
They drop the cup 
-------------- ----------------- --- --------------- 
Me Some 
You Now One Now One In the past 
Some 
4 1 like cats Mary likes cats My class liked cats 
You like cats My dog liked cats 
------ 
My sisters like cats 
----- -------- ----------------- ------ ------------ 
Me Some 
You Now One Now One In the past 
Some 
5 1 jump over the river Jill jumps over the river The horses jumped over the 
You jump over the river 
river A horse jumped over the river 
The girls jump over 
------ 
the river 
-------------- ----------------- --- --------------- 
Me Some 
You Now One Now One In the past 
Some 
6 1 kick the ball John kicks the ball The team kicked the ball 
You kick the ball Clare kicked the ball 
------ 
We kick the ball 
-- ----------- ----------------- --- --------------- 
Me Some 
You Now One Now One In the past 
Some 
[APPENDIX 13.4-71 
Hearing-Impaired Children and CAL Data Structures 
Table 4b Sentences containing no modals or variations of the verb to be and 
location of graphics for Unit 3: 'Do' words: 'Let me see it, (simulation) (N=6) 
Do words (N=6) 
Sentence File 
location 
VI V2 V3 V4 
own a pet snail 015 
------ 
lb 
------ 
Do 
---------- 
I 
--------------- 
own a pet snail 
----------- 
? 
-------- 
2a Lots of fish swim in the sea 033 
2b 
----- 
Do 
----- 
Lots 
---------- --------------- 
of fish swim in the sea ? 
----------- - ------ 
3a Cowboys like to ride 051 
------ 
3b 
------ 
Do 
---------- 
cowboys 
--------------- 
like to ride 
----------- 
? 
- ------ 
4a I like to drive fast 
------ 
4b 
------ 
Do 
---------- 
I 
--------------- 
like to drive fast 
----------- 
? 
-------- 
060 
5a Some fish eat frogs 
------ 
5b 
------ 
Do 
---------- 
some 
--------------- 
fish eat frogs 
----------- 
? 
-------- 
073 
6a Nfice hate cats 
------ 
6b 
----- 
I 
Do 
--------- Lmice ------------ 
hate cats 
--------- 
? 
-------- 
074 
[APPENDIX 13.4-81 
Hearing -Impaired Children and CAL 
ii) Does words (N=6) 
Data Structures 
Sentence File 
location 
I 
vi V2 V3 V4 vs 
la My brother likes to box 006 
------ 
lb 
------ 
Does 
---------- 
my brother 
--------- 
like 
----------- 
to box 
------- 
? 
-------- 
2a My Dad wears silly trousers Oil 
2 
--j 
b Does 
-- - 
my Dad 
---- 
wear 
--------- 
silly trousers 
----------- 
? 
------- -------- 
3a My teddy likes his hat 024 
------ 
3b 
------ 
Does 
---------- 
my teddy 
--------- 
like 
----------- 
his hat 
------- 
? 
-------- 
4a Fred works on his computer 031 
------ 
0 
------ 
Does 
---------- 
Fred 
--------- 
work 
----------- 
on his computer 
------- 
? 
-------- 
5a My teacher looks sad 032 
------ 
5b 
------ 
Does 
---------- 
my teacher 
--------- 
look 
----------- 
sad 
------- 
? 
- ----- 
6a Sam thinks he can sing 0355 
----- 
6b 
----- 
Does 
---------- 
Sam 
------- [think ------- I 
he can sing 
----- [? ----- -- I 
[APPENDIX 13.4-91 
Hearing-Impaired Children and CAL 
iii) Did words (N=6) 
Data Structures 
Sentence File 
location 
VI V2 V3 V4 VS 
I Jack slipped down 019 
------ 
lb 
------ 
Did 
---------- 
Jack 
--------- ----------- 
down 
------- 
? 
-------- 
2 Mum pushed the pram 009 
------ 
2b 
------ 
Did 
---------- 
Mum 
--------- 
push 
----------- 
the pram 
------- -------- 
3a The walrus waved to me 021 
------ 
3b 
------ 
Did 
---------- 
the walrus 
--------- 
wave 
----------- 
to me 
------- 
? 
-------- 
4a The worm wriggled out of the hole 022 
------ 
4b 
------ 
Did 
---------- 
the worm 
--------- 
wriggle 
----------- 
out of the hole 
------- 
? 
-------- 
5a Dad shouted at the dog 025 
------ 
5b 
------ 
Did 
---------- 
Dad 
--------- 
shout 
----------- 
at me 
------- 
? 
-------- 
6a The dog wagged its tail 028 
----- 
6b 
---- IDid --------- Lthe 
dog 
------- 
wag 
E---I ------- 
its tail 
----- t? ------ 
[APPENDIX 13A-101 
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Table 4c Sentences containing no modals or variatfons of the verb to be and 
location of graphics for Unit 3: 'Do' words: 'Let me do it'(learner practice) (N=18) 
i) Do words (N=6) 
Sentence File 
location 
vi V2 V3 V4 
1 Sharks like a tasty leg 057 
------ 
lb 
------ 
Do 
---------- 
sharks 
------------- 
like a tasty leg 
----------- - 
? 
-------- 
2a Some teachers like computers 081 
2b 
----- 
Do 
----- 
some teachers 
---------- 
like computers 
----- 
? 
----------- 
3a Trumpet make a noise 094 
blowers 
------ 
3b 
------ 
Do 
---------- 
trumpet blowers 
------------- 
make a noise 
----------- 
? 
-------- 
4a Ghosts make me seared 102 
------ 
4b 
------ 
Do 
---------- 
ghosts 
------------- 
make me scared 
----------- 
? 
-------- 
5a Frogs swim faster than fish 106 
------ 
5b 
------ 
Do 
---------- 
frogs 
------------- 
swim faster than fish 
------------ 
? 
-------- 
6a Witches fly on broornsticks 123 
----- [6b ----- 
I 
Do 
--------- Eitches ---------- 
fly on broornsticks 
---------- -- 
I? 
-------- 
II 
[APPENDIX 13.4-111 
Hearing -Impaired Children and CAL 
ii) Does words (N=6) 
Data Structures 
Sentence File 
location 
VI V2 V3 V4 V5 
1 Mr Smith catches a fish 03)6 
------ 
lb 
------ 
Does 
---------- 
Mr Smith 
--------- 
catch 
----------- 
a fish 
------ 
? 
--------- 
2a My friend looks silly 052 
------ 
2b 
------ 
Does 
---------- 
my friend 
--------- 
look 
----------- 
silly 
------ 
? 
--------- 
3a Bob enjoys driving 
. 
-- 
ob 
IDoes -- - 
Bob 
------- - 
enjoy 
----- 
driving 
--------- -- 
? 
------ 
055 
--------- 
4a The monster bums some wood 
------ 
4b 
------ 
Does 
---------- 
the monster 
--------- 
bum 
----------- 
some wood 
------ 
? 
--------- 
061 
5a Tiger likes to make a noise 
5 
-- 
b 
tDoes -- - 
Tiger 
------ - 
like 
------ 
to make a noise 
--------- -- 
? 
------ 
066 
--------- 
6a The tortoise walks slowly 078 
------ 
6b 
----- 
Does 
--------- tthe 
tortoise 
------- Lwalk ------- tslowly ----- t --------- 
[APPENDIX 13.4-121 
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iii) Did words (N=6) 
Data Structures 
Sentence File 
location 
vi V2 V3 V4 vs 
I The doctor looked away 029 
------ 
Ib 
------ 
Did 
---------- 
the doctor 
--------- 
look 
----------- 
away 
------ 
? 
--------- 
2a Dad tried to fly 058 
------ 
2b 
------ 
Did 
---------- 
Dad 
--------- 
try 
----------- 
to fly 
------ 
? 
--------- 
3a Dinosaurs walked the earth 062 
------ 
3b 
------ 
Did 
---------- 
dinosaurs 
--------- 
walk 
----------- 
the earth 
------ 
? 
--------- 
4a The monster looked surprised 063 
------ 
4b 
------ 
Did 
---------- 
the monster 
--------- 
look- 
----------- 
surprised 
------ 
? 
--------- 
5a 'Me mouse flapped its ears 065 
------ 
5b 
------ 
Did 
---------- 
the mouse 
--------- 
flap 
----------- 
its ears 
------ --------- 
6a A bear danced to the music 071 
----- 
6b 
---- IDid --------- La 
bear 
-------- [dance - ------- 
to the music 
----- t? --------- 
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Implementation: Project Milestone Plan 
Planned dates Results Path Milestone 
AN DES IMP EV DATA DOC 
I May 1992 Project starts 
14 Oct 1994 AN 1 AN1: When Needs Assessment 
document approved by research 
supervisors 
31 Oct 1994 DES1 DES1: When Courseware Design 
document approved by research 
supervisors 
14 Nov 1994 IMP I IMPI: When Courseware 
Implementation document 
approved by research supervisors 
30 Nov 1994 IMP 2 IMP2: When courseware 
requirements prototype approved 
by supervisors 
15 Dec 1994 IMP 3 IMP3: When courseware 
requirements prototype tested in 
field 
2 Jan 1995 IMP 4 IMP4: When specifications 
prototype approved by supervisors 
and handed to programmers 
Feb 28 1995 IMP 5 IMP5: When pre and post tests for 
I syntax completed 
Feb 28 1995 IMP 6 IMP6: When'live' intervention 
work-book completed 
Feb 28 1995 DOC DOC1: When Chapts, 1-12 
1 amended after supervisors! 
comments 
I March 1995 IMP 7 IMP7: When course pilot version I 
complete and field trialled 
21 March 1995 IMP 8 IMP8: When final courseware 
I I version complete 
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March 311995 EV 1 
30 June 1995 IMP 9 
\11 
EV 2 
30 June 1995 
31 August 1995 
31 September 1995 
31 September 1995 
Milestone Plan 
EV2: When approval of pre and 
post tests received from teachers of 
the deaf 
IMP9 When final version of course 
used in field with sample 
EV2: When feedback on 
courseware received from teachers 
of the deaf and pupils 
DATA DATA1: When all field data 
1 collected 
DOC DOC2: When Data analysis and 
2 concluding Chapts. complete and 
I handed to supervisors 
DOC DOC3: When all Chapts. complete 
3 and handed to supervisors 
Project ends 
Key: AN = Analysis; DES = Design; IMP = Implementation; EV = Evaluation; 
DATA = Data analysis; DOC = Documentation 
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Requirements prototype screens 
Graphic area 
The castle Is big 
Is the castle big? 
Make this. into a question 
Figure I Introduction 
Figure 2 Using the Toolbox 
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Hop 
............. .. - ................... . The haunted Castle ed C 21 u nt H 
... 
H Ku Score: I out of 2 
Graphic area 
There are chains on the wall 
........... 
on the wall 
................ : 
apital letter ? mark C 
EC 
---------- ..................... ............ TA 
Figure 3 Game screen: Easy level 
Hop 
The Haunted Castl 
............... . ............. ........ .............. 
score: 
1 out of 3 . 
17 Graphic area 
.................. ................... 
The king is eating his dinner 
o i eating The king Is his dinner 
?I .... . ...... 
Action words ? mark x FE do not move 
: *. 
I 
to 
Figure 4 Game screen: Intermediate level 
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Hop 
Graphic area 
F1 
C 
Th ki e ng sleeps in a large bed 
...................... 
Did the king slce%in a large bed? 
........... PI 
Does sleep Fx 
.......... .. 
POM 
Figure 5 Game screen: Difficult level 
Figure 6 Unit 1- simulation phase 
Prototype screens 
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Figure 7 Unit 1: Learner practice phase 
Figure 8 Unit 2: Simulation phase 
PrototyPe screens 
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Figure 9 Unit 2: Learner practice phase 
Figure 10 Unit 3: Simulation phase 
Prototype screens 
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Figure 11 Unit 3: Learner practice phase 
Prototype screens 
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The Grin Graphics Company 
Route 8, Box 129, Jacksonville, TX 75766 
Voice (903) 586-6150 Email gringaphc@aol. com 
Apnl 1,1995 
David Gray 
Project Leader: Hearing Impa=*ent Unit 
Dept. Education Studies 
Guildford 
Surrey GU2 5XH 
England 
RE; Grin Graphics Clipart 
Dear Mr. Grey, 
I hope the following will aid you in becoming Dr. Grey but more importantly, help the hearing 
impaired. I have enclosed two diskettes containing volumes 1 and 2 of Grin Graphics Clipart. 
Consider this letter a license to use these images in any programs which are used to assist the 
handicapped. I ask only, not mandatory, that you acknowledge Grin Graphics and our assistance 
somewhere in your documentation or in your program. This license is granted free of charge because 
I to have a hearing problem also. 
I am returning the check you sent, exchange rate too high anyway. My best wishes in your 
endeavor to aid those less fortunate and may God Bless your work. 
Yours Truly, 
Charles T. NEles I I. -] 
Grin Graphýics t/ Cartoonist 
IB ýficsl 
t/ 
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Makin 
0 
uestions 
Workbook 
eT, 
PET 
9 
0 40 
IName: 
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El 
My rabbit is fat 
Workbook 
9 
0 
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E2 
Sam 
Workbook 
0 
is sad 
? 
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E3 
1% 
Workbook 
am not like this 
? 
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E4 
!:; r 
I 
am scared of 
skulls 
Workbook 
? 
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E5 
0 
Cha'eirs are nice 
sit in 
? 
Workbook 
0 
ice to 
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E6 
Workbook 
There are a lot of 
legs 
9 
0 
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E7 
Workbook 
My mum was sad 
? 
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E8 
My snail was 
0 surprised 
Workbook 
? 
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11 
The bear *is 
0 waving 
Workbook 
? 
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12 
0 
The Iittle boyois 
0 smiling 
Workbook 
? 
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13 
Workbook 
f %. - ý 
am a happy 
0 pumpkin 
? 
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14 
Workbook 
I 
am smaller than 
th*is man 
? 
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15 
These men are 
talk'*ing 
Workbook 
? 
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16 
4 
Some cats are 
naughty 
Workbook 
0 
? 
[APPENDIX 143-151 
Hearing -Impaired Children and CAL 
17 
Dad was 
0 cleaning the 
house 
Workbook 
? 
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18 
Our dog was 
bark*ing 
Workbook 
? 
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DI 
Workbook 
own a pet snail 
9 
0 
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D2 
Workbook 
0 
00 
Lots of fish swim in 
the sea 
? 
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D3 
Cowboys like to 
ride 
Workbook 
0- 
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D4 
Workbook 
like to drive fast 
? 
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D5 
My brother likes 
to box 
Workbook 
? 
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D6 
My Dad wears 
silly trousers 
Workbook 
? 
[APPENDIX 143-231 
Hearing -Impaired Children and CAL 
D7 
Workbook 
. 00r. it) 
My teddy likes heis 
hat 
? 
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D8 
Workbook 
ftLKN6 
Fred, works on his 
computer 
? 
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D9 
Jack slipped 
down 
Workbook 
? 
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DIO 
Workbook 
Mum pushed the 
pram 
? 
[APPENDIX 143-271 
Hearing -Impaired Children and CAL 
DII 
Workbook 
The walrus waved 
to me 
? 
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D12 
The worm 
0 wriggled out of 
the hole 
Workbook 
? 
[APPENDIX 143-291 
Hearing -Impaired Children and CAL 
xi 
Workbook 
Tom w*iII feel s*Ick 
? 
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X2 
My brother will 
laugh 
Workbook 
? 
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X3 
Workbook 
My mum will be 
00 sitting at her desk 
? 
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ýX4 
Workbook 
/' 
My uncle w*iII be 
pulling a face 
? 
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X5 
Workbook 
0 
00 
Some f*ish eat 
f rogs 
? 
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X6 
M'Oice hate cats 
Workbook 
? 
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X7 
Workbook 
My teacher looks 
sad 
? 
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X8 
Sam thinks he 
9 can sing 
Workbook 
? 
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X9 
Dad shouted at 
the dog 
Workbook 
? 
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xio 
Workbook 
The dog wagged 
0 its tail 
? 
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(Aurio' Ll o-1 
AURIOL COUNTY JUNIOR SCHOOL (Hearing Impaired Unit 
Vale Road, Stoneleigh, Ewell, Surrey, KT1 9 OPJ 
Telephone: 0181-393 4721 
22nd May 1995 
Mr D Grey 
University of Surrey 
Department of Educational Studies 
Guildford 
, 
Surrey GU2 5XH 
Dear David 
I have had a look through your'live workbook' as requested. The 
only page that I can see a problem with is E3 'I am not like this' 
(if logical) 'Am I not like this? ' - this is rathery clumsy and a 
format the children would be unlikely to use. I suggest you remove 
the 'not'. 
You seem to have covered a lot of formats and made me think about 
how questions are formed. After your visit I wondered if you were 
'going to observe the children again at a later stage to see if they 
ýare actually using the 'rules' they have learned in their natural 
speech and writing. I also wondered if, just by using 'before' and 
''after' tests, you were just teaching to the test. I suppose really 
-I am wondering 
if the rules are going to enter their L. T. Memory and 
be really internalised. I believe that they will be if the child is 
at the appropriate linguistic stage of development, but if the child 
: is not 'ready' then it may be repeated 'parrot fashion' without real 
ýunderstanding and forgotten quickly and not used in general work at 
all. 
I will be interested to see how you get on. 
Y ours sincerely 
B Garrod (Mrs) 
( Aurio, ' 1- 
ýI, 
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APPENDIX 16.1 
Letter to teachers of the deaf 
2nd June 1995 University 
of Surrey 
Dear Colleague 
Computer assisted learning program: The Haunted Castle 
Please find enclosed a demonstration disk for a computer game entitled Yhe Haunted 
Castle. As a demonstration disk, only selected sections of the program are 
functional, but a final and complete version of the course will be available by August 
1995. Unlike many computer assisted learning programs, this one has been designed 
specifically for hearing-impaircd children, and aims to teach a basic clement of 
syntax, namely, question formation. 
Loading instructions are provided (enclosed). You will need a fully IBM compatible 
computer (I suspect that an Acorn or Research Machines computer may not be 
adequate, but you are welcome to tryl) with a minimum of a 386 processor, running 
Windows 3.1. If you do not have access to such a computer in your classroom 
would it be possible to load the software onto an office PC, should a suitable one be 
available? If you have any difficulty in running the program, please do not hesitate 
to get in touch with me. 
As this is part of a research project, I would appreciate your completion and return 
of the enclosed questionnaire in the envelope provided. In the event of a suitable 
computer not being available, or the program not loading, would you be so kind as to 
fill in the relevant sections of the questionnaire indicating the nature of the problem 
and also to return the disks. 
I hope you find the Haunted Castle of interest to both you and your pupils, and look 
forward to receiving your comments. 
Yours faithfully 
Head of Depailmmt 
Professor Pjarvis 
Department of 
Educational Studies 
David Gray University of Surrey 
(Hearing-Impairment Research Unit) Guildford 
Surrey GU2 5XH 
England 
Telephone: (01483) 300800 
Fax: (01483) 300803 
Telex: 859331 
AM R a-l-o-d;, 027@surrey. ac. uk 
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The Haunted Castle: Loading Instructions 
1 Switch on your personal computer 
2 At the C: \ prompt type win and press 
the enter key [-Jj 
3 In Windows Program Manager, 
double click on File Manager 
... Program Manager 
Main 
File Manager Control Panel Print Manager 
4 Insert Disk I into the aAdrive 
5 In File Manager click on the aAdrive ........ . 
icon File Disk Tree View Options 
Pý' aA 
6 In the File Manager menu click on File Disk Tree View Options 
File 
a S=-] C Eli 
7 In the File menu click on Copy 
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Hearing -Impaired Children and C, 4L Loading instructions 
In the box To. - type: c: \Game 
Click on thc 
button 
CunerA Diectoty. AA 
NO: AA 
lo: * Ic: kgaO 
0 Copy lo Cipboad 
The files from the floppy disk should now be loaded onto the subdirectory c: \garne 
on the hard disk of your computer. 
Repeat steps 4-8 for Disks 2 and 3 
When all Disks have been copied: 
91 In File Manager click on the c: \chive 
icon 
10 1 Click on the file Game 
File Disk Tree View Options 
d Live 
dos 
encarta 
C±n+feedback 
games 
kart 
leverhme 
ftl mel 
M msgolf 
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......... 
...... . .... 12 
Cýrecords 02107/95 
Click on the file startup. app and. I game. app 950636 03/07/95 
holding down the left mouse button. LI garne. apr 7799 02/07/95 
slide this icon into the file [I game. bd 900 02/07/95 
runap%2exe just above it 
Ej map. app 507011 02/07/95 
Mrunapw2. exe 520833 17/02/93 
startup. app 1838 02/07/95 
unitl. app 467370 02/07/95 
12 At the message ....... 
Are you sure you want to start RUNAPW2. EXE using 
STARTURAPP as the initial file? 
rI LM 
....... ...... ........... 
13 Click 
data\t-instru 
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The Haunted Castle: Teachers' Guide 
1. AIMS 
The program has been designed to teach a basic element of syntax, namely, question 
formation. 
2. USING THE PROGRAM 
a) Load the program onto the hard disk of your computer (see Loading Instructions). 
b) The program is essentially in two parts: 
9a simulation of how the screen tools can be used to transform a sentence 
the game section where the learner makes use of the screen tools to effect 
their own transformations and to receive feedback. 
c) Note that basic control of the program is through clicking on the bottom 
right arrow (Figure 1). After each small sequence of the simulation, for example, 
the program will wait for your click of the arrow before moving on. This is so the 
speed of the simulation is controlled by the user. 
Forward arrow 
e-ý 
Figure I Screen shot showing position of forward arrow for navigating to next 
screen 
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3. PROGRAM FEATURES 
3.1 Program Introduction 
The start of the program xvill require you to click on the 'Easy' level help button. 
This will take you into a simulation, showing you how to use the Toolbox buttons to 
change sentences into questions 
Figure 2 Easy level help button at mart 
of program introduction leading to a 
simulation using the Toolbox 
3.2 Using the Game 
Ile purpose of the Game is to use the Toolbox to change a sentence into a question. 
Figure 3 Game screen showing position 
of graphic, Toolbox and sentence for 
conversion into question 
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3.3 Toolbox 
Figure 4 Toolbox area showing tools 
available for transforming a scntcnce 
Function 
Hopping a word 
Capitalise/decapitalise 
Add'Do', 'Does''Did' 
Cutpartofword 
Add a question mark 
Check if answer is correct 
3.4 Help buttons 
You are strongly urged to make use of these buttons and to 'drop down' 
into help routines 
Figure 5 HcIp buttons at easy, Eas" level Difficult level intermediatc and difficult 
levels, plus map button Internit-diatc 0 Map 
W-A 
3.5 Hopping word list in Help section 
This displaý- appears in the Help section part of the program. Click on any of these 
hopping words and a sentence containing that word will be displayed. You can then 
change it into a question, using the Toolbox. 
Figure 6 Hopping word list used for 
generating new sentence with graphic 
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3.6 Simulation and Practice in Help sections 
After 'dropping do\vn' Into a liclp section it is possible to either watch a simulation of 
a sentence heing changed or to perform the change oneself. 
Figure 7 Choice of simulation or user 
action in Help section of the program 
an smile OV 
................. ... ............ .......................... The turkey can smile 
See A& or -4 Do it? 
3.7 Scoring 
At the end of each attempted sentence in the Game, a ghost appears. The number on 
the ghost indicates the number of sentences successfully changed into a question up 
to this point. 
Figure 8 Ghostly illustration of uscr 
score in feedback rownic 
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3.8 Record of achirt cment 
Teachers'Guidc 
You can %ic%% A: itic dc,: mon% tikcn hý 3 pupil (where questions were completed 
succmfullý and %hcrc crtof% wcfc made) in the notcpad. To access the notepad. in 
Fole. 44amager, dmhlc clock on the Games subdirectom. Records then double click on 
the nanic of the pupil 
Figure 9 Rccord of schic%cmcni and 
chrom"Ic of dmilms taken during 
Gamc 
"--- : 7- - 
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Follow up questions to teachers of the deaf 
Did you receive the demonstration CAL program? If NO, go to 4 
2 Did you get the program to load? 
3- If YES, could you comment on the program in terms of: 
a) Subject relevance to your pupils 
b) Impact on learning 
q) Ease of use 
d) Pupil enjoyment/perseverance 
4% If the program did not load was this because: 
a) You do not possess an IBM compatible computer 
b) You do not have access to Windows 3.1? 
c) Other reasons (specify) 
5 Given a computer assisted learning program on syntax development, to 
what extent would this make you more willing to use CAL in your 
classroom: 
a) Very willing 
b) Willing 
c) Quite willing 
d) Very unwilling 
Comments: 
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Case Studies: Observation of Pupil performance 
on CAL program 
Vicky 
Could not distinguish between her own actions and those of the simulation. She kept 
clicking on buttons, even when the computer programmed arrow was performing its 
actions on screen. Did not intuitively experiment with program controls e. g., had to 
be encouraged to go to 'Help' buttons. Program feedback on wrong answers 
surprised her and produced an 'Ah! response. Did not find the actions of pointing 
and clicking on a word (to highlight it) before pointing and clicking on button easy. 
After three or four attempts, however, Vicky got the hang of this and then began to 
click rapidly through the various screen buttons to transform sentences. At one point 
asked if she could colour in the black and white pictures. 
Julia 
This pupil did not confuse her own mouse actions with the simulations of the 
program. She understood and mastered the use of the button controls quickly. She 
commented: 
I haven't done anything like this before! 
She seemed to be a perfectionist. On getting the sentence in one room slightly 
wrong she insisted on doing the room again. At one point she commented: 
77iis is good. This is really good, this game 
Use of the program stimulated a discussion between us about the language rule for 
the use of 'Do' and 'Does' in making a questi 
, 
on. , 
Julia asked me how to make this 
choice. She then went back to the program and got the correct answer to the next 
two sentences in selecting the appropriate V word. She then correctly got the word 
'Did' for the last sentence. The researcher then sought to reinforce this verbally. 
Ironically, Julia then proceeded to make more, mistakes in the post-test at this 
difficult level of transformation than she had made in the pre-test (5 correct in pre- 
test and only 1 in the post-test). 
Sarah 
Having completed the introductory simulation she commented that she could not 
remember what to do with the various screen buttons. She also continually forgot to 
click on the word before going to the screen tool. The program allowed the pupil 
and researcher to discuss language, for example: 
Pupil: Does it (the program) allow you to put the D word anywhere? 
Researcher: No, the D -word has got to go at the start of a sentence 
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Shadelle 
She argued about the structure of the first transformed sentence in the game part of 
the program, insisting that 'The castle is big' should be transformed into 'Is big the 
castleT She clearly understood (possibly in a way previous pupils had not) that 
some of the top right-hand buttons provided help. Shadelle was disappointed that 
some of the graphics were not in colour. 
Again, like some of the other pupils, she could not distinguish between the computer 
simulation and her own actions. During the simulation she said: 
,,, 
Iwanttodoitnow! 
On pressing 'shall' from the hopping word list she stated: 
Id like to do a hopping word 
At the difficult level of transformation she insisted that 'hide' was a hopping word. 
The researcher was able to take her to the easy help facility and show her the list of 
hopping words. She was asked if she could find 'hide' amongst them which, clearly, 
she'could not. 
Richard 
Richard seemed to understand the purpose of the introductory simulation and clicked 
the 'move on' key when required after watching each phase of the simulation. 
Having'done this, however, he did not appear to immediately understand the 
functions of the hopping and capitalise/decapitalise buttons. Frowns occasionally 
appeared on his face. In the 'easy' help section (which the researcher directed him 
to) there was some hesitation over which was the hopping word in the sentence. In 
another sentence he over-applied the rule for decapitalisation by decapiltalising T to 
T, but immediately recognised his mistake and changed it back. After three 
examples he began to click rapidly on words and buttons. He decapitalised the word 
'Tom' then recapitalised it again. The researcher offered him the choice of leaving 
the help section and return to the game, but he chose to do one more example. 
At the difficult help section where the learner is asked 'Is there a hopping wordT, 
Richard frowned again. When asked by the researcher if he could see a hopping 
word (in the sentence which did not contain one) he tried each of the words in the 
sentence as a possible hopping word. After 35 minutes he yawned and appeared 
tired. Back in the game (difficult level) he went immediately to the V button and 
chose the correct word 'Do' for the transformation. At this point he was asked if he 
was tired and he replied: Mred. '. The session was terminated. 
Sabahat 
He quickly informed the researcher that he had a computer at home (although he 
could not remember what type). His mouse control was good. There ensued a 
lengthy argument about whether 'Is the castle big? ' was a question. He seemed 
[APPENDIX 16.5-21 
Hearing-Impaired Children and CAL Case Studies: Pupil performance 
convinced that it could not be. Eventually, after some persuasion, he appeared to 
accept that it was a question. He gave a big smile at the 'Well done' feedback in the 
introductory section. Within the easy help section he tended to chose 'See it' (the 
simulation) rather than do it himself. He began to identify hopping words himself, 
but one occasion forgot to add a question mark to a question and on another forgot to 
decapitalise a word in the middle of a sentence. He seemed very pleased every time 
he got a question right, and laughed at some of the graphics. At the intermediate 
level help simulation he said: 
I want another one. 
During the simulations, however, there was some confusion. Like many learners, 
Sabahat failed to realise that the computer was taking over. He therefore tended to 
point and click during computer actions. 
At the intermediate help section he identified 'swim' as a hopping word and had the 
hopping word list pointed to until he admitted that this was not a hopping word. At 
the. difficult transformation level, he independently picked up a hand-written 
hopping word list and correctly decided that the sentence did not contain a hopping 
word; but he then failed. to select a 'D' word until prompted. At the game level, 
however, he picked up the hopping word list and then went immediately to the 'D' 
button. He was asked (after 40 minutes) if he wanted to stop but he wanted to go on. 
Paul 
Paul 
, 
seemed to grasp the idea of the computer performing the simulation and was 
quýite contented to click on the bottom right-hand 'proceed' button to activate each 
phase of the simulation. Early on he commented: 
My Dad has an Amiga. I print out words to put messages on my 
''bedroom door. 
As at' eacher passed by, she asked how Paul was doing. Following the reply that he 
was doing well, the teacher commented: 
You're lucAy! It won It last. 
Hequickly identified hopping words and set about successfully using screen buttons 
to transform sentences. On seeing the ghost he said: 
7hat's the person that I am. Going upstairs. 
After 13 minutes of using the program, Paul gave his first glance at his watch. Five 
minutes later came the second glance. Yet, 'several minutes later the other children 
went out for playtime but Paul turned down this opportunity, preferring to finish the 
game. 
Read out loud: 
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Mum pushed the pram. We probably have to put a word in. I think it'll 
beDidý 
Paul proceeded to perform two practice examples at the difficult level before saying: 
Tm enjoying this game! 
On being given the opportunity to destroy the castle he exclaimed: 
I definitely do want to. Yes! 
At the end, he was asked by the researcher whether he had enjoyed the computer 
game to which he replied: 
Yes. At least I'm not a prisoner in the haunted house! 
Matthew 
Matthew seemed to have some problems with mouse control, particularly with 
simple coordination, but made a slight improvement during the course of the game. 
At the practice level of the program he still needed help with identifying hopping 
words, but began to recognise and understand button functions. At the third attempt 
in the practice section, he performed all the relevant transformation processes and 
appeared very pleased with himself when he got the exercise right. In one sentence 
he decapitalised T to T. At one point his teacher passed by and he sought her 
approval. The teacher went to the whiteboard and wrote 'I am clever' in a speech 
bubble. Each time Matthew got a game question right he smiled and sought teacher 
approval. 
This child often works on a BBC computer and has spent many months learning (or 
failing to learn) about ten simple words associated with building a house on the 
computer screen. 
Sheila 
Sheila showed good mouse and button control, but clearly did not fully understand 
the purpose of the simulation. She waited and had to be told each time to press the 
forward button. She needed some guidance on clicking on words and buttons and in 
one sense, did not seem to fully understand the purpose of the program. For 
example, in the game's second sentence: 'Guards can be very big', she immediately 
clicked on 'can' but made no attempt to hop the word until prompted and guided by 
the researcher. 
In the practice sections she tended to chose to watch the computer simulation rather 
than perform the transformation herself. After several examples, however, she 
see red to be coping much better with clicking on words then buttons. She was 
distracted sometimes by her class 'rival' Matthew'working at the other side of the 
classroom on the BBC computer. After 23 minutes of the game Sheila appeared to 
be getting tired and losing concentration At the intermediate level of difficulty in the 
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game, Sheila clicked on 'the coole and hopped this word. In the next example she 
repeated this mistake by trying to hop 'the king. 
At the difficult level of transformation she appeared very confused at the question: 
'Is there a hopping wordT She began clicking on words from the hopping list and 
responded 'Yes' to there being a hopping word in the sentence even thought none 
was present. Yet to her credit, when asked by the researcher whether she wanted to 
return to the game or take another practice example at the difficult level she chose 
the latter. 
After she had finished the game, Sheila's teacher commented that it had been a 
particularly bad week for her (it was the penultimate week of the summer term). She 
was normally able to tell the days of the week with accuracy but this day had got 
them wrong: 
Everything is a big effortfor them. 
Nicholas 
This pupil showed good mouse control and was very quick to utilise the screen 
buttons. In the easy section of examples, however, he forgot to move hopping 
words. He was shown the hopping word list to remind him. Like several pupils he 
seemed confused by the simulation parts of the program. By the time he reached the 
intermediate level of game difficulty, Nicholas was still showing some hesitation and 
confusion in identifying hopping words. At the start of the difficult level he 
incorrectly chose 'Yes'when asked whether a hopping word existed in the specimen 
sentence and then proceeded to click on several hopping words in the hopping word 
list. In doing'Do cowboys like to ride', he failed to decapitalise 'cowboys' and then 
tried to remove the V from 'cowboys' with the scissors screen tool. At the game 
sentence 'Ghosts hide in secret places' he paused and thought for some time and then 
tried to hop the word 'hide'. He then gave the issue some more thought, hopped 
'hide' back to its original position and went for the V word button. 
Angrahad 
Angrahad soon understood the idea of clicking on words and buttons. At the first 
easy level example she failed to decapitalise. A few moments later she over-applied 
the decapitalisation 'rule' by decapitalising T. It may have been significant that she 
tended to only select hopping words from the left side of the hopping word list which 
tend to be shorter than those on the right. 
By the time she came to the second game sentence, Angrahad was speeding up 
considerably, anticipating clicking on hopping words by moving the pointer to them 
before the function was available (the portcullis was still moving up). She coped 
well with the simulation. In the game she pointed to 'should' and asked whether it 
was a hopping word. The researcher asked her what she thought and she replied in 
the affirmative. 
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At the difficult level she chose 'like' as a hopping word. When shown the hopping 
word list she agreed that this was not a hopping word. In the difficult level examples 
she chose 'looked' as a hopping word and later 'its'., Angrahad chose to look at the 
map on three occasions, which was more than any other pupil, most of whom only 
used it when directed to on the one occasion by the program. Despite not doing an 
example requiring the word 'does' at the difficult level, she correctly selected this 
word for the appropriate question in the game. 
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Teacher Courseware Evaluation: Implementation Stage 
Personal details 
number 
I Program operation 
The system for printing pupil results was easy to use 
Comments: 
Strongly Agree Disagree Strongly 
agree disagree 
jjjj 
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Language 
Tcachcr evaluation ()j CAL prol,,, ratn 
Tle reading level of the program was appropriate for 
my pupils in the following areas: 
0 program instructions 
0 tutorial text 
0 demonstration of question formation 
& pupil practice question formation 
Comments: 
3. User controls 
I Learners coped adequately with the mouse to navigate 
around the course 
2 Learners coped adequately with the mouse to move 
text on the screen 
3 When a leamer got stuck it was obvious to me how to 
help himilter solve the problem 
4 When a learner got stuck he/she tended to solve the 
problem themselves 
Comments: 
Strongly Agree Disagree Strongly 
agree disagree 
L) J 
J J Ij 
J J Ij 
j j j j 
Li Ll Li j 
Li Li Li Ll 
Li Li Ll Ll 
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4. Screen design 
Teacher evaluation of C4L program 
1 General presentation (layout, amount of material on the 
screen) was good 
2 The text was easy to read 
3 Screen layout (position of buttons, title bars, 
instructions etc. ) was appropriate 
4 The use of colour was appropriate 
5 The graphics helped motivate my pupil(s) 
Comments: 
Strongly Agree Disagree Strongly 
agree disagree 
Q 
5. Instructional features 
I The use of the 'game! was motivating for my pupils 
2 The subject matter (question formation), was of 
interest to my pupils 
3 The subject matter was of relevance to my pupils 
Comments: 
Q u 
cl 
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6. General 
Teacher evaluation of CAL program 
Strongly Agree Disagree Strongly 
agree disagree 
Assisting in the course design by commenting on this 
version of the program makes me more likely to use 
computer assisted learning with my pupils 
Comments: 
u 1: 1 1: 1 
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Time spent by each pupil on live and CAL interventions as 
an indication of perseverence 
Live instruction CAL instruction 
Tony 60 Nicholas 47 
Kimberley 25 Richard 44 
Michael 32 Sabahat 52 
Sara 22 Shiela 43 
Ian 35 Mathew 43 
Emma 30 Paul 38 
Daniel 40 Angharad 48 
Edward 20 James 30 
Laura 27 Julia 37 
Neil 50 Sarah 45 
Rhianon 30 Shadelle 65 
Vicky 63 
Mean-- 33.73 Mean-- 46.25 
SD= 12.14 SD= 10.06 
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Protocol for Test Administration 
Verbal description Action 
This is an English game Point toWord Game! booklet 
Turn over front cover 
This is a sentence Point to sentence 
We want to make it into a question 
One of these is the answer Point to each of the four multiple choice answers 
If you think- the answer is (d), tick the box here Point to box in line with answer (d) 
Tick only one box because there is only one 
correct answer 
When you have finished this question, turn the 
page 
Turn over the page 
So you are trying to make a question from a 
sentence 
Do you understand? 
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Protocol for Question Workbook 
1 Easy Level 
Statement Action 
1 This is a sentence Point to sentence 
2 We want to make it into a question. Point to a question mark on page 
If necessary, re-enforce by drawing question 
mark 
3 To do this we find a 'hopping word!..... Point to the hopping word. 
4 and 'hop' it to the beginning of the Circle hopping word in first sentence of 
sentence. workbook; re-enforce by making hopping 
gesture with hand. Draw arrow from 
hopping word to beginning of sentence. 
5 This is now at the start of the sentence, so we Write hopping word with capital letter. 
must give it a capital letter. 
6 This word is now not at the start of the Decapitalise original starting word 
sentence so it must have a small letter. 
7 If this is a question it must have a question Add question mark- to end of sentence 
mark. 
8 Now, write this sentence yourself in the box. Pupil writes sentence in box provided in 
workbook 
9 Now, say the sentence. Pupil says sentence out loud. 
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2 Intermediate Level (repeat as for Easy Level) 
3 Difficult Level 
Live Tuition: Protocol 
10 
11 
12 
Look at this sentence. Where is the 'hopping Point to sentence. Give time for pupil to 
word? 
I 
study sentence. 
a) Pupils response: 'Here is the hopping 
word' 
No, there is no hopping word here. Take a 
look at these hopping words. 
b) Pupil response: 'No, there is no hopping 
word'. 
Good! Well done. There is no hopping word 
here. 
Show hopping words that have been used in 
previous questions. Then go to 11. 
So we need a special word, a'D'word. 
Repeat steps 6-8 above. 
Write: 'Do', 'Does!, 'Did'on workbook. 
Circle relevant D-word and draw arrow to 
beginning of sentence. 
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Protocol for CAL program 
I Easy Level 
Statement Action 
I This is a sentence Point to sentence in introduction sequence 
2 We want to make it into a question Get pupil to complete introduction sequence 
3 You have seen the computer make a sentence Point to question mark at end of sentence on 
into a question screen 
4 You can now use these buttons to change Point to screen buttons 
sentences into questions just like the 
computer has done 
5 ]Pupil begins making transformations 
6 Researcher provides positive feedback at 
each stage of successful transformation eg: 
Notice that the word has'hopped' Point to transformed word 
7 Encourage pupil to drop down into help 
section and study examples 
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2 Intermediate Level (repeat as for Easy Level) 
3 Difficult Level 
Live Tuition: Protocol 
Let pupil respond to program question 
about whether hopping word exists in 
sentence. Give feedback on response 
If pupil response is 'No' 
Good, there is no hopping word 
If pupil response is'Yes: 
No, take another look at the hopping word 
list 
Drop down into Easy level help section and 
point to Hopping word list 
10 1 We need a special word, a 0' word. 
We put one of these at the beginning of the 
sentence. 
12 Encourage pupil to drop down into help I 
section and study examples 
Point to: 'Do!, 'Does!, 'Did' on screen.. 
Point to beginning of the sentence 
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Comparison of test results of hearing and hearing- 
impaired pupils 
The test results (out of 24 questions) of 12 hearing and 12 hearing-impaired pupils 
from the same school, paired for analysis 
Pairs Scores of 
Hearing- 
impaired 
children 
Scores of 
Hearing 
children 
Pairs Scores of 
Hearing- 
impaired 
children 
Scores of 
Hearing 
children 
Pair 1 14 8 Pair 7 14 12 
Pair 2 5 15 Pair 8 7 17 
Pair 3 13 14 Pair 9 11 19 
Pair 4 7 18 Pair 10 13 20 
Pair 5 17 16 Pair 11 20 22 
Pair 6 11 21 
1 
Pair 12 6 
SD for hearing group = 4.602 
SD for hearing-impaired group = 4.166 
[APPENDIX 17.6-11 
APPENDIX 17.7 
Degree and type of hearing loss and test gain scores 
Name School Type of 
Hearing loss 
Degree of 
Hearing 
loss 
Pre-rest 
score 
Post-test 
score 
Gain score 
Paul Broad Moderate 49 20 23 3 
Angharad Auriol Moderate 55 16 15 -1 
Emma Broad Moderate 59 13 22 9 
Neil Auriol Moderate 61 11 3 -8 
Shadelle Auriol Moderate 67 6 4 -2 
Tony Broad Mod/Severe 66-71 5 7 2 
Daniel Auriol Severe 74 11 13 2 
Sara Broad Severe 77 14 21 7 
Ian Broad Severe 78 11 7 -4 
Sarah Auriol Severe 88 23 23 0 
Richard Broad 
I Severe 90 17 7 -10 
Julia Auriol Severe 92 20 17 -3 
Michael Broad Severe/Prof 85-95 7 9 2 
Sabahat Broad Profound 96 6 8 2 
Laura Auriol Profound 98 7 11 4 
James Auriol 
jProfound 100 4 4 0 
Edward Auriol Profound 101 11 15 4 
Nicholas Broad Profound 102 14 15 1 
Shiela Broad Profound 103 11 5 -6 
Kimberley Broad Profound 104 13 13 0 
Rhianon Auriol Profound 112 5 5 0 
- 
Matthew Broad Profound jTotal (120)1 17 9 2 
Vicky Auriol jProfound ITotal (120) 15 4 -1 
1 Degree of hearing loss was reported to the researcher as Totar. For the sake of data analysis a 
figure of 120 (0) has been taken, representing the highest point on an audiograph. 
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Gain scores for live and CAL groups 
Name School Type of 
Hearing loss 
Degree of 
Hearing 
loss (0) 
Pre-test 
score 
Post-test 
score 
Gain score 
live instruction 
Neil Auriol Moderate 61 11 3 -8 
Ian Broad Severe 78 11 7 -4 
Kimberley Broad Profound 104 13 13 0 
Rhianon Auriol Profound 112 1 5 5 0 
Tony Broad Mod/Severe 66-71 5 7 2 
Daniel Auriol Severe 74 11 13 2 
Michael Broad Severe/Prof 85-95 7 9 2 
Edward Auriol Profound 101 11 11 15 4 
Laura Auriol Profound 98 7 7 11 4 
Sara Broad road a d r 0 Severe 77 1 14 I 21 7 
Emma Broad 0 a d r Moderate 59 13 22 9 
Mean = 9.82 11.45 1.64 
SD = 
CAL instruction 
I 
Richard Broad Severe 90 17 7 -10 
Julia ur Auriol Severe 92 20 17 -3 
Shadelle j Auriol Moderate 67 6 4 -2 
Vicky j Auriol None Total 5 4 -1 
Shiela. Broad Profound 103 11 5 -6 
Angharad Auriol Moderate 55 16 15 -1 
Nicholas Broad Profound 102 114 15 1 
James Auriol Profound 100 4 4 0 
Sarah Auriol Severe 88 23 23 0 
Sabahat Broad Profound 96 6 8 2 
Mathew Broad Profound Total 17 9 2 
Paul Broad Moderate 49 20 23 3 
Mean = 12.41 11.17 -1.25 
SD = 
[APPENDIX 17.8-11 
APPENDIX 17.9 
Gain scores for live and CAL groups at the easy, 
intennediate and difficult levels 
Name Gain scores at easy 
level 
Gain scores at 
intermediate level 
Gain scores at difficult 
level 
Live instruction 
Neil -3 -4 -1 
Ian -2 -1 -1 
Kimberley 0 -1 1 
Rhianon 0 0 0 
Tony 2 2 -2 
Daniel 2 0 
Michael 2 0 0 
Edward 3 2 -1 
Laura 1 3 0 
Sara 3 1 3 
Emma 3 1 5 
TOTAL GAIN SCORES 11 3 4 
CAL instruction 
Richard -2 -3 -5 
Julia 1 0 -4 
Shadelle -1 -1 0 
Vicky 1 -1 -1 
Shiela -2 -1 -3 
Angharad 0 0 -1 
Nicholas 4 0 -3 
James 1 0 -1 
Sarah 1 -1 0 
Sabahat 3 2 -3 
Matthew 0 3 -1 
Paul 3 0 0 
TOTAL GAIN SCORES 9 -2 -22 
[APPENDIX 17.9-11 
APPENDIX 17.10 
Pre and post test performance scores according to item 
difficulty level 
(Marks out of 8 for each level of difficulty) 
PRE-TEST POST-TEST 
Pupil Easy Inter- 
mediate 
Difficult 
I 
Easy Inter- 
mediate 
Difficult 
School A 
Nicholas 4 6 4 8 6 1 
Tony 1 1 3 3 3 1 
Kimberley 5 6 2 6 4 3 
Michael 1 3 3 31 3 3 
Richard 5 6 6 3 3 1 
Sheila 4 4 3 2 3 0 
Sara 5 7 2 8 81 5 
Mathhew 2 2 3 2 5 2 
Ian 4 4 3 2 3 2 
Emma 4 7 2 7 81 7 
Paul 5 8 7 8 8 7 
Sabahat 1 2 3 4 4 0 
School B 
Angharad 6 6 4 6 3 
Daniel 3 5 3 5 5 3 
Edward 3 4 4 6 6 3 
James 0 2 2 1 2 1 
Julia 7 8 5 8 8 1 
Laura 4 1 2 5 4 2 
Neil 4 5 2 1 1 1 
Rhianon 2 1 2 2 1 2 
[APPENDIX 17.10-11 
Hearing-Impaired Children and CAL Test scores according to item difficulty 
Sarah 7 8 8 8 7 8 
Shadelle 2 2 2 1 1 2 
Vicky 0 3 2 1 2 1 
Mean 3.43 4.39 3.35 4.35 4.39 2.57 
SD 2.12 2.50 1.79 2.66 2.37 2.21 
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APPENDIX 17.11 
Pre-test: Types of Errors 
Quest- Sentence Group Type of error Class Example 
ion making Of 
error error 
El 
I 
This plane can fly Both Omission of ? mark Good Can this plane fly 
E2 The monster was High Omission of capital Good was the monster 
angry angry 
E5 Castles could get cold Both No decapitalising Good Could Castles get 
cold? 
E6 My dog might run LOW Hopping verb and Bad Might run fast my 
fast adverb dog 
Adverb hopped My dog fast might 
I 
run 
E7 An aeroplane must fly Low Hopping verb to Bad An aeroplane fly 
wrong place must? 
High Not decapitalising Good Must An aeroplane 
fly? 
E8 My foot is very big LOW Hopping word hopped Bad My foot very big 
to end of sentence is? 
High Omission of capital Good 
is my foot very 
big?. 
11 The cat would be LOW Hopping of Bad The cat looking 
looking for mice continuous verb to would be for mice? 
middle of sentence 
12 Boys shall be smiling Low Hopping of Bad Boys smiling shall 
continuous verb to be? 
middle of sentence 
13 Flowers are growing Both No transformation Bad Flowers are 
growing? 
[APPENDIX 17.11-11 
Hearing -Impaired Children and CAL Pr e- tes t: Typ es of Erro rs 
14 Bees will be waving Low Hopping of continuous Bad Be waving will 
verb bees? 
High No decapitalising Good Will Bees be 
waving?. 
is The bells were ringing Low Hopping of continuous Bad Ringing were the 
verb bells 
16 1 am chasing a LOW Hopping of noun Bad Am Ia dinosaur 
dinosaur chasing? 
17 A frog can be hopping Low Hopping of continuous Bad A frog hopping can 
verb be 
Is He could be driving LOW Hopping of continuous Bad Be driving the car 
the car soon verb soon he could? 
Hopping of subject and 
verb to end 
High Omission of ? mark Good Could he be driving 
the car soon 
DI Some fish swim in the High Provision of wrong Bad Does some fish 
sea 'Do! word swim in the sea? 
D2 Most apes eat bananas High Provision of wrong Bad Does some apes eat 
'Do'word bananas 
D3 The boat sails on the High Provision of wrong Bad Do the boat sail on 
waves Voword the waves? 
D4 The cowboy fired the High Failure to put verb into Good Did the cowboy 
gun present tense fired the gun? 
D5 The cook looks very LAM Failure to provide 'Do' Bad Are the cook looks 
pleased word very pleased? 
Provision of 
inappropriate verb 
D6 Mum and Dad like to Both Inappropriate 'Do' Good Does Mum and 
dance word Dad like to dance 
Omission of ? mark 
[APPENDIX 17.11-21 
Hearing-Impaired Children and CAL Pre - test: Types of Errors 
D7 The deer jumped the LOW Failure to provide 'Do' Bad Jumped the deer 
fence word the fence? 
Hopping of 
inappropriate word 
High Failure to convert verb Good Did the deer 
into present tense jumped the fence? 
D8 The dragon roared High Inappropriate 'Do' Good Does the dragon 
word roared? 
Failure to convert verb 
into present tense 
[APPENDIX 17.11-31 
APPENDIX 17.12 
Post-test: Types of Errors 
Quest- Sentence Group CLass Example 
ion making Of 
error error 
E19 
I 
This is a funny face LOW No transformation Bad 
I 
This a funny face is? 
EIO The elf was nice to us LAW Omission of capital Good was the elf nice to us? 
Ell His name could be LOW Omission of ? mark Good Could his name be 
Fred Fred 
E12 Cats shall eat less LOW Wrong word hopped Bad Eat less shall cats? 
E13 This car can go fast LOW Main verb hopped Bad Fast can this car go? 
E14 This girl might jump Low Omission of capital Good might this girl jump? 
E15 Some snakes may bite Low Omission of ? mark Good May some snakes bite 
E16 Kids must wave at us Low Main verb hopped Bad Wave at us must kids? 
19 1 am looking at a LOW Omission of ? mark Good Am I looking at a 
muppet muppet 
Noun hopped Bad Muppet am I looking 
at? 
ill The glass could be LOW Main verb hopped with Bad Could be breaking the 
breaking modal verb glass? 
112 Guitars will be LOW Omission of capital Good will guitars be playing 
playing music music? 
113 The cowboys were LOW Main verb hopped with Bad Were firing guns the 
firing guns modal verb cowboys? 
114 They are shaking LOW Omission of capital Good are they shaking 
hands hands? 
115 Boating can be fun for Low Modal verb hopped into Bad Boating be fun can for 
us later place in sentence 
I I 
us? 
II 
rAP ENDIX 17.12-11 E. P 
Hearing-Impaired Children and CAL Post-test: Types of Errors 
116 Keys should be for LOW 'Be' hopped with modal Bad Should be for locking 
locking doors verb; noun hopped to doors keys? 
end of sentence 
D9 All lions roar LOW Failure to provide Vo' Bad All lions does 
sometimes word sometimes roar? 
High Inappropriate 'Do! word Bad Does all lions roar 
sometimes? 
D11 Micky Mouse laughs a Both Failure to remove W Good Does Micky Mouse 
lot laughs a lot? 
LAW InappropriateDo' word Bad Do Micky Mouse 
laugh a lot? 
D12 The hen flapped its LOW Inappropriate 'Do' word Bad. Does the hen flapped 
wings Failure to convert verb its wings? 
to present tense 
D13 1he octopus played in Both Failure to convert verb Good Did the octopus played 
the sea to present tense in the sea? 
LOW No decapitalising Good Did The octopus play 
in the sea? 
D14 Hands have fingers Both Inappropriate 'Do'word Bad Does hands have 
fingers? 
D15 Cowboys wear hats LOW Inappropriate 'Do'word Bad Does cowboys wear 
hats? 
D16 The monkey danced LOW Failure to provide 'DO Bad The monkey did dance 
quickly word quickly? 
[APPENDIX 17.12-21 
Appendix 17.13: T-tests 
TABLE I1 7 
Comparison of pupil perseverence at F-Test Two-Sample for Variances 
live and CAL interventions (Chap. 16) 
Time spent., Live CAL Live CAL 
60 47 Mean 33.7272727 46.25 
25 44 Variance 147.418182 101.2954545 
32 52 Observations 11 12 
22 43 df 10 11 
35 43, F 1.4553287 (ns) 
30 38 P(F<=f) one-tail 0.27326777 
40 48 F Critical one-tail 2.85362489 
20 30 
27 37 
so 45 
30 65 
63 
t-Test: Two-Sample Assuming Equal Variances 
Live CAL 
Mean 33.7272727 46.25 
Variance 147.418182 101.295455 
Observations 111 12 
Pooled Variance 123.258658 
Hypothesized Mean Diff. 0 
df 21 
t Stat -2.70217364 
P(T-t) one-tail 0.0066727 
t Critical one-tail 1.72074351 
P(T-t) two-tail 0,0133454 
,t Critical two-tail 2.07961421 
Appendix 17.13: T-tests 
TABLE2 II E: I Comparison of deaf and hearing I I I 
group's performance (pre4est only) F-Test Two-Sample for Variances 
Deaf Hearing 
14 8 Deaf Heating 
5 15 Mean 11.5 16.91666667 
13 14 Variance 21.18181818 17.35606061 
7 18 Observations 12 12 
17 16 df I1 11 
11 21 F 1.220427761 (ns) 
14 12 P(F-0 one-tail 0.373474433 
7 17 F Critical one-ta 2.817927225 
11 19 
13 20 
20 22 
6, 21 
t-Test: Two-Sample Assuming Equal Variances 
Deaf Heating 
Mean 11.5 16.91666667 
Variance 21.1818182 17.35606061 
Observations 12 12 f 
Pooled Variance 19.2689394 
Hypothesized Mean Di 0 
df 22 
t Stat -3.02258714 
P(T-t) one-tail 0.00312898 
t Critical one-tail 1.71714419 
P(T-t) two-tail 0.00625796 
t Critical two-tail 2.07387529 
Appendix 17.13: T-tests 
TABLE3 
Gain scores: which teaching medium F-Test Two-Sample for Variances 
was most effective? 
Live CAL Live CAL 
-8 -10 Mean 1.63636364 -1.25 
4 -3 Variance 22.4545455 13.65909091 
0 -2 Observations 11 12 
0 -1 df 10 11 
2 -6 F 1.64392679 (ns) 
2 .1 P(F-0 one-tail 0.21341975 
2 1 F Critical one4ail 2.85362489 
4 0 
4 0 
7 2 
9 2 
3 
L L 
t-Test: Two-Sample Assuming Equal Variances 
I 
Live CAL 
Mean 1.63636364 -1.25 
Variance 22.4545455 13.6590909 
Observations 11 12 
Pooled Variance 17.8474026. 
Hypothesized Mean Differen2i 01 
df 21 
t Stat 1.63676595 (ns, 24ail) 
P(T-t) one-tall 0.05828952 
t Critical one-tail 1.72074351 
P(T-c=t) two-tail 0.11657904 
t Critical two-tail 2.07961421 
Appendix 17.13: T-tests 
TABLE4 
Comparison of pre-test scores for Live and CAL groups 
Live CAL F-Test Two-Sample for Vari ances 
11 17 
11 20 Live CAL 
13 6 Mean 9.81818182 12.41666667 
5 5 Variance 10.5636364 45.71969697 
5 11 Observations 11 12 
111 16 df 10 11 
7 14 F 4.32802639 
11 4 P(Fc=f) one-tail 0.01417022 
7 23 F Critical one-tail 0.35043168 
14 6 
13 7 , _ 20 
t-Test: Two-Sample Assuming Unequal Variances 
Live CAL 
Mean 9.81818182 12.4166667 
Variance 10.5636364 45.719697 
Observations 11 , 12 
Hypothesized Mean Difference 0 
df 16 
t Stat -1.1897264 
P(T-t) one-tail 0.12575473 
t Critical one-tail 1.74588422 
P(T-t) two-tail 0.25150946 
t Critical two-tail 2.11990482 
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APPENDIX 17.16 
Time spent by each pupil on live and CAL interventions as 
an indication of perseverence 
Live instruction CAL instruction 
Tony 60 Nicholas 47 
Kimberley 25 Richard 44 
Michael 32 Sabahat 52 
Sara 22 Shicla 43 
Ian 35 Mathew 43 
Emma 30 Paul 38 
Daniel 40 Angharad 48 
Edward 20 James 30 
Laura 27 Julia 37 
Neil 50 Sarah 45 
Rhianon 30 Shadelle 65 
Vicky 63 
Mean-- 33.73 Mean-- 46.25 
SD= 12.14 SD= 10.06 
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APPENDIX18 
Known 'bugs' in program 
Itemlarea of program Probkmlerror 
There are lots of legs During transformation process, sentence reverts to 
non-transformed state 
This man should smile Program proceeds before giving feedback 
Do cowboys like to ride? After sentence correctly transformed, error 
message 'do not hop' appears 
I am scared of skulls Sentence does not transform 
I am laughing Sentence does not transform 
Ile cook should be cooking a pig ProgTam does not always automatically take 
learner to intermediate help section as 
programmed 
Button for difficult help facility Dolphin sometimes disappears 
Word hopping button When in simulation, if this button is pressed, the 
wrong answer is left on the screen 
Button for intermediate help facility On clicking, the program goes straight into the 
next question of the game 
Do frogs swim? 'Frogs' can not be decapitalised 
-ffprw 
UNTMMY OF SURREY UBRARY 
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